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FOREWORD 

Thi»  report  haa  been  prepared  to  present  preliminary  information  relative  to  the 
flight  of  Atlas  Missile  No.  66D.  The  information  presented  is  based  on  visual 
observation  and  data  evaluation  to  the  extent  permitted  by  tine  limitations.  It 
should  be  considered  as  preliminary  only  and  the  final  reports  on  tnis  flight 
referenced  for  further  information.  The  technical  content  has  been  prepared  and 
jointly  agreed  upon  by  members  of  the  WS  107A-1  Flight  Test  Working  Group. 

Prepared  by:  Data  Ope  ration  s  ,  Convair  Astronautics,  AMR. 
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SUMMARY 


'Atlas  Missile  660  was  launched  at  0800  EST ,  on  12  August  1960,  from  Complex 
11,  at  AMR.  The  range  for  this  flight  was  438?  nautical  miles.  This  was  the 
first  Atlas  using  the  all  inertial  guidance  system  with  impact  programmed  for 
the  MILS  net  at  AMR  Station  12.  Guidance  System  operation  was  satisfactory 
and  impact  was  less  than  two  nautical  miles  from  the  target. 

Recovery  of  the  RVX-2A  Re-entry  Vehicle  was  planned,  however,  this  was  not 
accomplished.  The  vehicle  sank  after  impact;  The  parachute  was  deployed 
and  impact  was  observed  near  the  recovery  ship,  but  the  vehicle  was  not 
sighted  after  impact. 

Discrepancies  were  apparent  in  the  flight  control,  re-entry  vehicle,  and  propell¬ 
ant  utilization  systems,  however  they  did  not  compromise  the  flight  and  the 
primary  test  objectives  were  satisfied. 

A  special  study  of  thrust  section  temperatures  revealed  only  localized  heating 
at  the  fireshield  and  no  general  temperature  rise  was  observed. 

Due  to  the  spurious  re -pressurizations  of  the  engine  L02  and  fuel  tanks  during 
the  flight  of  Missile  60D  and  one  spurious  re-pressurization  following  an 
attempted  launch  on  Missile  66D,  the  normal  re-pressurizing  circuit  was  by¬ 
passed  and  the  booster  cutoff  relay  output  was  used  to  initiate  re-pressurization 
on  this  flight.  The  normal  re-pressurization  circuit  was  instrumented  in  an 
effort  to  localize  any  spurious  signals.  None  were  observed  and  re-pressuriza¬ 
tion  was  normal. 
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FLIGHT  TEST  OBJECTIVES 

'  / 

The  primary  objective  for  this  flight  was  to  evaluate  the  performance  of  an  Atlas 
Miaaile  when  the  guidance  and  diacrete  commanda  are  performed  by  the  all- 
inertial  guidance  ayatem.  ^Thia  objective  waa  satisfied. 

Detailed  objectives  are  listed  on  the  following  pages  along  with  comments  relative 
to  the  degree  of  satisfaction. 
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Evaluate  the  missile  system  with  regard  to 
engine  start  and  potential  causes  for  com¬ 
bustion  instability. 
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FLIGHT  TRAJECTORY 

The  flight  of  Missile  66D  was  planned  for  a  range  of  4387  nautical  miles.  This 
waa  the  firat  AIG  miasile  with  impact  planned  for  the  missile  impact  location 
ayatema  (MILS)  aplaah  net  area.  Re  suits,  indicate  that  impact,  waa  within.  2 
nautical  miles  of  the  target.  A  tabulation  of  miss  distances  is  presented  below. 


Miss  Distance* 

Mod  III  IP  1.8  Long 

1.2  Left 

SOFAR  #1  1.2  Long 

1.2  Left 

Azusa  2.4  Long 

3.  1  Right 


Confidence 

Oownrange  0.  13  nm  ^ 
Crossrange  0.  14  nm 
/  0.1 
/  0.  1 

Major  Axis  1.92  nm^l 

Minor  Axis  1.11  nm. Azimuth 
of  Major  Axis  129° 


*  Due  to  nose  cone  changes  after  fabrication  of  the  ARMA  Flight  Target 
Constanta  Board,  GSE  target  offsets  were  required  for  impact  on  the 
target  called  out  in  flight  trajectory  simulation  case  46b03.  By  STL 
directive  these  offsets  were  not  inserted,  and  therefore  a  miss  of 
approximately  0.9  nm  downrange  from  target  .'>603  was  expected. 

The  impact  points  as  presented  are  referenced  to  the  target  in  case 
46603,  therefore,  the  ARMA  system  accuracy  in  better  than  indicated 
by  0 .  9  itm . 

(1)  Deviation  of  the  mean. 

(2)  Ellipse  of  9^  percent  confidence. 


Figure  I  graphically  represents  impact  points  as  determined  from  several  source 

A  comparison  of  nominal  flight  performance  parameters  from  flight  trajectory 
simulation  case  46603,  and  measured  test  values  from  Azusa  and  telemetry  data 
at  significant  times  along  the  trajectory  are  presented  below: 

NOTE:  All  times  in  this  report  are  based  on  range  zero  time  which  occurred 
at  0800:10  EST. 


Item 

Unit 

Nominal 

Liftoff  Weight 

lbs 

262, 95J 

260.  J'<4 

Pitch  Plane  Azimuth 

deg 

106 

106 

BCO  Velocity 

ft/  sec 

10,164 

10.S25 

I  MIM*I 
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Item 

ilp.il 

Nominal 

Measured. 

ECO  Altitude 

ft 

— 

259.354 

BCO  Range 

nm 

— 

50.  9 

BCO  Time 

sec 

138.  7 

13o.2 

SCO  Velocity 

ft  /  sec 

20 , 380 

20, 172 

SCO  Altitude 

ft 

— 

911.  32  7 

SCO  Range 

nm 

— 

317.3 

SCO  Time 

sec 

£.71.6 

25->.  2 

VCO  Velocity 

ft/  sec 

20,314 

20.175 

VCO  Altitude 

ft 

— 

l ,005,45  1 

VCO  Range 

nm 

— 

i  b  5  .  5 

VCO  Time 

see 

284.  1 

274. 2 

Impact  Time 

sec 

1864** 

1919.87 

Impact  Range 

nm 

4387 

4388 

Impact  Latitude  (Geodetic) 

deg  S 

8°  8.8' 

8°  8.4' 

Impact  Longitude  (Gecdctic) 

deg  W 

140  47,  4' 

14°  45.  b' 

NOTE:  Nominal  times  are  c 

orrected  for  th« 

•  diffe  re  nc  o  bet  we  i 

t*n  rangt*  it*  ro 

and  2  inch  motion.  Measured  velocity,  altiti.de,  range  and  impact 
time  are  taken  from  Azusa  data.  Measured  impact  coordinates  are 
taker,  from  GE/BRC  impact  prediction  dita.  Measured  cutoff  times 
are  taken  from  telemetry  recordings  of  discrete  generation.  Altitude 
is  height  above  launch  horizontal.  Velocity  is  speed  relative  to  the 
earths  surface.  Range  is  horizontal  range  from  the  launch  pad  with 
the  exception  of  impact  range  which  is  surface  range. 

Nominal  without  parachute  deployment. 
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AIRFRAME 

Structural  integrity  of  the  Airframe  was  maintained  throughout  powered  flight 
and  well  beyond  re-entry  vehicle  separation. 

Booster  staging  and  separation  of  the  RVX-2A  Re-entry  Vehicle  appeared  to  be 
satisfactory  as  indicated  by  autopilot  rate  gyro  data  and  Jettison  Section  Separa¬ 
tion,  M  26  D. 

Measurement  A  622  I,  Thrust  Section  Light  Quad  IV,  rose  to  5  percent  at  engine 
start  and  varied  between  5  and  10  percent  until  137.4  seconds  when  it  rose  to 
40  percent  IBW.  The  indication  had  then  decayed  to  20  percent  IBW  by  staging. 

The  thrust  section  temperature  measurements  usually  carried  on  "D".  Senes 
missiles  indicated  no  abnormal  rises  in  temperature  during  the  flight. 

Extensive  additional  instrumentation  was  installed  on  this  missile  to  further 
investigate  the  temperature  environment  of  the  thrust  section  and  the  area 
around  the  nacelles.  Fifteen  thermocouples  were  utilized  for  this  purpose. 

There  were  also  four  measurements  utilizing  microswitches  which  monitored 
the  position  of  the  B2  upper  nacelle  doors.  Twelve  of  the  15  temperature 
measurements  remained  near  zero  percent  IBW  throughout  the  flight.  The 
zero  percent  IBW  value  for  these  measurements  is  83°F. 

The  remaining  three  temperature  measurements  indicated  temperature  rises 
during  the  flight.  These  three  measurements  were  located  on  the  forward  side 
of  the  heat  radiation  shield  and  immediately  adjacent  to  the  doors  in  Quad  I 
for  the  thrust  section  heater  and  the  firex  nozzle,  and  the  door  in  Quad  II  for 
the  firex  nozzle. 

Measurement  A  819  T,  Ambient  at  Heater  Door,  began  increasing  at  35  sec¬ 
onds  and  reached  a  peak  of  563°F  at  *8  seconds.  After  this  time  the  tempera¬ 
ture  decreased  slowly  and  had  rs*ched'..126<>F. by  booster  jettison.  A820T,  Ambient 
at  Quad  I  Firex  Door,  began  increasing  at  78  seconds  and  reached  a  peak  of 
169°F  at  48  seconds.  After  this  time  the  temperature  decreased  slowly 
and  reached  a  stable  83°F  at  approximately  104  seconds,  where  it  remained 
until  staging.  A  821  T,  Ambient  at  Quad  II  Firex  Door,  began  increasing 
at  25  seconds,  and  reached  373°F  by  50  seconds.  The  temperature  then 
decreased  to  254°F  at  66  seconds.  An  increase  began  again  and  by  82  seconds 
the  temperature  had  reached  510°F.  The  temperature  then  decreased  slowly 
to  357°F  at  booster  jettison. 

Data  from  the  four  microswitches  on  the  two  B2  upper  nacelle  doors  appeared 
to  be  inadequate  to  analyze  door  movements  during  flight.  Only  one  of  the 
four  measurements,  A  813  X,  Quad  II  Door  Aft  Msw,  indicated  the  expected 
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door  position  during  flight. 

Data  from  the  Quad  II  door  forward  microswitch  did  not  indicate  a  proper 
closed  position  at  any  time  throughout  the  flight.  From  liftoff  to  55  seconds  the 
measurement  reflected  chattering  and  after  55  seconds  indicated  that  the  door 
was  not  contacting  the  microswitch. 

T\e  Quad  III  door  forward  microswitch  data  indicated  a  proper  door  position 
until  approximately  30  seconds.  At  this  time  the  switch  started  chattering 
and  indicated  a  door  opening  far  enough  to  deactivate  the  switch.  These 
indications  ceased  at  85  seconds  and  the  data  then  indicated  that  the  door 
remained  closed  until  staging.  Data  from  the  Quad  III  door  aft  microswitch 
appeared  to  be  invalid. 

The  new  suit  case  type  booster  boot  cable  clamps  were  utilized  on  this  missile. 
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PROPULSION  SYSTEM 

Performance  of  the  MA-2  Propulsion  System  was  satisfactory. 

The  engine  start  sequence  was  normal  and  all  valve  and  timer  operating  times 
were  within  specifications  with  the  exception  of  the  holddown  timer.  Release 
of  the  missile  was  delayed  an  additional  2.76  seconds  after  main  engines 
complete  by  means  of  this  holddown  timer.  Planned  delay  was  2.  375  to 
2.625  seconds.  The  rough  combustion  cutoff  (RCC)  systems  were  active 
during  this  additional  time. 

RCC  accelerometer  data  recorded  on  the  FM  landline  system  indicated  levels 
varying  between  5  and  .5  G's  RMS  for  the  5  RCC  systems  on  the  booster  and 
•  ustainer  chambers  during  mainstage.  All  booster  accelerometers  indicated 
a  brief  disturbance  during  thrust  buildup ,  occurring  between  -3.2  and  -3.15 
seconds  on  the  B1  accelerometers  and  between  -3.  16  and  -3.  10  seconds  on 
the  B2  accelerometers.  The  acceleration  level  varied  during  these  30  G's 
RMS  for  the  B2  backup  RCC  system,  and  between  25  and  40  G's  RMS  for  the 
B2  primary  RCC  system.  These  levels  were  substantiated  by  oscillographic 
binary  count  data  as  no  count  was  observed  on  the  sustainer,  B1  primary,  and 
B1  backup  systems.  Approximately  0.5  milliseconds  of  count  on  the  B2  primary 
system  and  1.5  milliseconds  of  count  on  the  B2  backup  system. 

Accelerometers  on  the  booster  L02  high  pressure  ducting  indicated  levels 
varying  between  20  and  40  G's  RMS  during  mainstage.  These  data  were  erratic 
prior  to  and  during  thrust  buildup  and  further  evaluation  will  be  required  to 
determine  the  data  validity.  The  fuel  high  pressure  ducting  accelerometers 
yielded  invalid  data.  L02  and  fuel  low  pressure  ducting  accelerometer  data 
indicated  levels  varying  between  15  and  40  G's  RMS. 

Characteristics  of  the  sustainer  turbine  inlet  temperature  as  recorded  on  land¬ 
line  were  different  than  has  been  noted  before.  A  maximum  temperature  of 
124G9F  was  reached  approximately  0.85  seconds  after  the  start  of  the  tempera¬ 
ture  rise.  The  temperature  remained  at  this  level  for  about  0.2  seconds  and 
then  slowly  began  to  decay  reaching  a  steady  level  of  approximately  890°F  3 
seconds  later  where  it  remained  until  liftoff.  This  is  a  greater  change  in 
temperature  than  has  been  observed  on  previous  tests.  Although  the  indicated 
temperature  at  liftoff  was  lower  than  normal  (1000- 1 100°F)  engine  performance 
did  not  appear  to  be  affected. 

Missile  axial  thrust  levels  during  flight  were  as  follows: 
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Eneine 

Units 

L/L  At 
Liftoff 

Afte  r 
Liftoff 

Prior 

To  BCO 

Prior 
To  SCO 

Prior 
To  VCO 

Vernier  No.  1 

lbs 

... 

840 

935 

730 

650 

Vernier  No.  2 

lbs 

— 

835 

925 

725 

640 

Booster  No.  1 

lbs 

152,570 

155,840 

182,950 

— 

— 

Booster  No.  2 

lbs 

152,650 

153,360 

181 ,840 

— 

— 

Sustainer 

lbs 

52,720 

53,875 

78,725 

78,550 

— 

equations  used  for  computing  thrusts  were; 

Verniers  F  =  (1.543  -p*  g  )  At  Pc  Cos  0 

Sustainer  F  *  (1.749  -p2  £)  At  Pc 

Boosters  F  =  (1.586  -  ^2.  £ )  At  P_ 

Pc 

Where  PQ  •  Ambient  Pressure 

Pc  •  Combustion  Chamber  Pressure 
(  *  Expansion  Ratio  (Vernier  •  5,  Sustainer  ■  24.7, 

B 1  *  7.9,  B2  =  8.0) 

At  s  Throat  Area  (Verniers  =  2.10  in^ ,  B 1  *  205.62 
in^,  B2  ■  205.47  in^ ,  Sustainer  ■  67.18  in^) 

0  «  Angle  of  verniers  from  missile  longitudinal 

axis  in  pitch  plane. 

The  engine  oxidizer  and  fuel  tanks  were  repressurized  during  this  flight  by 
connecting  the  output  of  the  booster  cutoff  relay  directly  to  the  tanks  pressurizing 
solenoid.  Pressurization  prior  to  liftoff  was  by  the  normal  means,  however, 
this  circuit  was  broken  between  the  solenoid  and  its  control  relay  at  liftoff  so 
that  any  spurious  signals  could  not  re -pressurize  the  tanks.  Pressurization 
at  booster  cutoff  was  normal.  Instrumentation  throughout  the  normal  re¬ 
pressurizing  circuit  showed  no  spurioup  signals. 
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TIMERS  AND  VALVE  OPERATING  TIMES 


(  all  times  in  seconds  ) 


Sequence 

Test  Value 

Specifications 

1. 

BGG  valve  opening  control  signal 
until  valve  reaches  full  open 

0.48 

0.330  to  0.590 

2. 

Main  102  valves  opening  control 

B1 

0.  37 

0.330  to  0.470 

signal  until  valve  reaches  full  open 

B2 

0.34 

0.  340  to  0.480 

3. 

Main  fuel  valve  opening  control 

B1 

0.  13 

0.090  to  0.  170 

signal  until  valve  reaches  full  open 

B2 

0.  13 

0.090  to  0.190 

4. 

S  HS  valve  opening  control  signal 
until  valve  reaches  full  open 

0.  65 

0.  480  to  0.780 

5. 

S  PU  valve  opening  control  signal 
until  valve  reaches  full  open 

0.  59 

0.480  to  0.770 

6. 

SGG  valve  opening  control  signal 
until  valve  reaches  full  open 

0.44 

0.340  to  0.490 

7. 

V  Engine  valve  opening  control 

VI 

0.49 

1 . 500  Maximum 

signal  until  valve  reaches  full  open 

V2 

0.51 

1 . 500  Maximum 

8. 

Ignition  Stage  Limiter  opening 
control  signal 

2.40 

2.  16  to  2.  64 

9. 

Holddown  Timer 

(Tt6) 

2.  375  to  2.  625 

NOTE:  Circled  value  out  of  specifications. 
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De  sc  ription  Unit  Nominal  Value  Liftoff  Liftoff  To  BCO  To  SCO  To  VCO 


NOTE:  Expected  values  are  from  Rocketdyne  Design  Information  Manual.  Individual  parameters 

ma v  vary  from  engine  to  engine. 
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PNEUMATIC  SYSTEM 

Performance  of  the  Pneumatic  System  was  satisfactory.  A  minor  discrepancy 
was  noted  in  the  operation  of  the  ISS  pneumatic  regulator  in  that  the  regulator 
locked  up  at  a  higher  pressure  than  the  normal  setting  after  in-flight  repressun- 
zation  of  the  vernier  tanks. 

Missile  tanks  and  helium  bottle  pressures  were  satisfactory  prior  to  engine  start 
and  were  satisfactorily  maintained  during  flight. 

Tank  Pressurization  System 

Performance  of  the  L02  and  fuel  Hadley  "D"  Series  pneumatic  regulators  was 
satisfactory  as  indicated  by  the  missile  main  tank  pressure  measurements.  L02 
tank  pressure  during  the  ground  run  cycled  between  40.0  psia  and  39.0  psia,  and 
was  satisfactorily  maintained  during  flight.  Fuel  tank  pressure  during  the  ground 
rur.  cycled  between  74.  1  psia  and  73.5  psia,  and  was  satisfactorily  maintained 
during  flight. 

Booster  tank  helium  bottle  pressure  decayed  from  2927  psia  at  liftoff  to  o  i  1  psia 
at  booster  cutoff  and  was  adequate  for  tank  pressurization  purposes. 

Engine  Control  Pressurization  System 

The  ISS  pneumatic  regulator  locked  up  at  approximately  100  psi  higher  than  the 
normal  regulator  setting  after  in-flight  rep  re  s  s  urization  of  the  vernier  tanks.  The 
regulator  outlet  pressure  returned  to  the  normal  regulator  setting  at  tie  beginning 
of  the  vernier  solo  phase.  This  type  regulator  has  experienced  similar  lockups 
on  previous  flights  and  this  condition  is  prevalent  during  the  times  when  a  low 
flow  rate  through  the  regulator  exists.  No  adverse  effects  were  noted  on  this 
flight  or  on  previous  flights  and  this  condition  is  not  considered  detrimental  to 
propulsion  or  pneumatic  system  performance. 

Booster  control  pneumatic  regulator  output  pressure  was  apparently  satisfactory 
throughout  booster  phase  since  no  peculiarities  were  noted  on  other  related  data. 
Telemetry  data  of  this  measurement  were  considered  qualitative  only. 

Engine  control  helium  bottle  pressure  decayed  from  2996  psia  at  liftoff  to  lb  15 
psia  at  vernier  cutoff  and  was  adequate  for  all  engine  control  functions  throughout 
flight. 

Values  taken  from  landline  and  telemetry  data,  at  the  times  specified,  are  listed  on 
the  following  page. 
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HYDRAULIC  SYSTEMS 

Performance  of  the  Hydraulic  Systems  was  satisfactory.  The  booster  hydraulic 
system  maintained  an  airborne  pressure  of  3069  psia  until  booster  cutoff.  The 
sustainer  hydraulic  system  maintained  an  airborne  pressure  of  3150  psia  until 
sustaine  r  c  utoff . 

The  operation  of  the  vernier  solo  accumulator  was  satisfactory  during  the  vernier 
phase  of  flight.  At  sustainer  cutoff  the  vernier  solo  accumulator  indicated  a 
pressure  level  of  3150  psia.  This  pressure  had  decreased  to  875  psia  by  vernier 
cutoff.  The  accumulator  bottomed  out  when  the  pressure  reached  805  psia.  Z  sec¬ 
onds  after  vernier  cutoff,  and  17  seconds  after  sustainer  cutoff.  The  accumulator 
gas  precharge  was  1000  psig. 
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MISSILE  ELECTRICAL  SYSTEM 

Missile  Electrical  System  performance  was  satisfactory.  Telemetered  data 
indicated  that  satisfactory  a-c  and  d-c  electrical  power  were  supplied  until  re¬ 
entry  vehicle  separation.  System  parameters  remained  within  specifications 
at  all  times.  The  changeover  from  complex  external  power  to  missile  internal 
power  was  accomplished  without  incident. 

Missile  main  battery  voltage  remained  between  26.73  and  27.93  vdc  ,  and  in¬ 
verter  phase  A  and  phase  C  voltage  remained  between  114.45  and  115.06  vac 
and  1 14.  75  and  115.16  vac  ,  respectively,  over  the  time  interval  from  engine 
start  to  re-entry  vehicle  separation.  Inverter  frequency  remained  between 
400.00  and  401.20  cps  during  this  interval.  Minor  inverter  frequency  transients 
occurred  at  engine  start,  bocster,  sustainer  and  vernier  engine  cutoff,  re¬ 
entry  vehicle  separation  and  retro-rockets  firing. 

The  115  vac  phase  B  voltage,  as  measured  at  the  guidance  system,  showed 
several  flucuations  of  as  much  as  2.5  volts  coincident  with  ARMA  steering 
functions.  It  is  not  known  whether  these  are  true  reflections  of  the  voltage 
level  or  are  due  to  the  method  of  instrumentation. 
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RANGE  SAFETY  COMMAND  SYSTEM. 

Performance  of  the  Range  Safety  Command  System  w« 

and  manual  fuel  cutoff  command  signals  were  received  and  p  Y 

during  the  flight.  Telemetered  r-f  input /age  data  indicated  that  ^e  received 

signal  strength  was  adequate  to  maintain  proper  system  operation  from  lau 

until  after  re-entry  vehicle  separation. 

The  automatic  sustainer  cutoff  signal  was  generated  correctly 

(GMCF  No.  1)  A-  1  computer  as  a  backup  sustainer  cutoff  signal  at  459.563 

seconds  and  initiated  sustainer  cutoff.  This  signal  was  decoded  by  the  air 

«  259.63-,  a.conda.  The  manual  fuel  c»«o «  aignal  ...  planned 

for  320  second*  and  was  decoded  at  320.056  seconds  . 
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AZUSA  SYSTEM 

Performance  of  the  Azusa  System  was  satisfactory.  A  type  B-1A  coherent  carrier 
transponder  and  a  tripod  antenna  were  carried  on  this  flight.  Real  time  impact 
prediction  plots  were  obtained  during  powered  flight  and  trajectory  information 
was  obtained  until  360  seconds. 

Solid  r-f  lock  was  acquired  at  22  seconds  and  all  ambiguities  in  the  fine  cosine 
channels  were  resolved  by  48  seconds.  No  further  resolutions  were  required 
for  the  remainder  of  the  flight. 

During  the  countdown  AMR  reported  a  "GO"  transponder.  Recovery,  modulation, 
and  coherency  were  satisfactory.  Telemetry  data  indicated  that  the  Klystron 
power  output,  Klystron  Beam  Voltage  and  RF  Input/AGC  were  within  speci¬ 
fications  and  transponder  can  gas  temperature  was  normal  during  flight. 

Azusa  Mark  II  tracked  passively  during  this  flight. 


iwt  MCUMtar  COMMIM  IMfOMMIION  MffCttM  rat  MtlOftM.  MUSH  Of  txt  owns  mm  WMMIS  f*»  MUMHN  Of  *W  IWMM  UM.  TltU  10. 

Ste.uenoM  niMW  w  iiumMinto*  os  tm  miuno*  of  its  canimti  is  urr  mmi  io  m  umuinoowo  h>mm  it  fwmioino  or  u« 


90mm 


SEfiftET 

CONVAJ  R-ASTR0NAUT1CS 

Page  No.  23 
AA  60-0087 


FLIGHT  CONTROL  SYSTEM 

Flight  Control  System  operation  was  adequate  to  maintain  missile  stability  and 
to  perform  the  required  control  function;.  However,  a  5  cps  bending  oscilla¬ 
tion  occurred  in  the  yaw  plane  during  booster  phase  which  is  unexplained  at 
this  time.  The  bending  started  at  80  seconds  and  was  evident  until  130  seconds. 
Thrust  chamber  displacements  at  engine  start  were  within  the  applicable  toler¬ 
ance  of  £  0.6  degrees.  Satisfactory  pitch  and  roll  programs  were  accomplished. 
Propellant  slosh  during  booster  phase  and  engine  movements  at  booster  cutoff 
and  during  staging  were  normal.  Response  to  guidance  steeriog  commands 
during  sustainer  phase  was  satisfactory.  Programmer  recycling  after  retro- 
rockets  firing  was  agfcin  evident  and  was  similar  to  that  observed  on  Missile  54D. 

Thrust  chamber  displacements  at  engine  start  were  within  the  applicable  toler¬ 
ance  of  /  0.6  degrees.  It  was  planned  for  the  autopilot  programmer  to  generate 
a  roll  program  of  93.98  degrees  to  roll  the  missile  to  an  azimuth  of  101.27 
degrees  true.  Following  this  the  guidance  system  was  to  generate  a  five  degree 
roll  correction  to  give  a  true  flignt  azimuth  of  106.27  degrees.  Flight  control 
-ystem  data  and  radar  plots  indicated  catisfactory  accomplishment  of  the  roll 
and  pitch  programs.  The  short  duration  high  irequency  vibration  which  has  been 
observed  on  previous  D-AIG  missiles  at  approximately  seconds,  was  evident 
at  34  seconds  with  the  largest  disturbance  occurring  in  roll,  as  has  been  the 
case  on  the  previous  flights. 

The  excessive  missile  bending  in  yaw  observed  during  the  booster  phase  began 
building  up  at  approximately  80  seconds  at  a  frequency  of  4.0  cps.  At  112  sec¬ 
onds  it  reached  a  maximum  value,  as  indicated  by  the  yaw  rate  gyro  output,  of 
7.9  degrees  per  second,  peak-to -peak ,  with  a  frequency  of  4,8  cps.  This  bend¬ 
ing  was  accompanied  by  booster  and  sustainer  thrust  chamber  movement  in  yaw 
which  reached  peak-to-peak  values  of  2.2  degrees  and  0.60  degrees  respectively. 
At  Hi  seconds  the  rate  gyro  data  indicated  a  shock  with  an  abrupt  reduction  in 
yaw  rate  gyro  output  to  1.8  degrees  per  second,  peak-to-p  •ak ,  at  the  same  time 
the  experiments  in  the  re-entry  vehicle  were  energized,  following  the  reduction 
in  yaw  rate  output  an  oscillation  in  pitch  developed  which  was  reflected  by  a  pitch 
rate  gyro  output  of  0.60  degree  per  second,  peak-to-peak,  at  a  frequency  of  4.8 
cps.  This  bending  decayed  to  zero  in  eight  seconds.  Following  the  shock,  the 
yaw  bending  again  diverged  with  a  maximum  rate  gyro  output  of  1.  1  degrees  per 
second,  peak-to-peak,  at  121  seconds.  This  bending  was  damped  out  by  110 
seconds. 

The  bending  instability  is  presently  under  investigation.  A  9  cps  bending  mode 
during  the  booster  phase  was  noted  on  the  flights  of  Missiles  44D,  49D  and  hoi). 
However,  on  these  flights  maximum  rate  gyro  output  was  less  than  2.8  degrees 
per  second,  peak-to-peak. 
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Failure  of  the  pitch  displacement  gyro  telemetry  measurement  was  evident  at 
approximately  106  seconds,  however,  proper  gyro  operation  was  substantiated 
by  other  flight  data. 

Re-entry  vehicle  separation  was  not  readily  discernible  on  the  rate  gyro  traces 
on  this  flight  as  this  vehicle  does  not  utilize  a  torsion  bar  to  impart  spin  at 
separation.  Measurement  S  248  X,  which  normally  monitors  the  vehicle  separa¬ 
tion  signal  monitored  the  umbilical  disconnect  signal  on  this  missile,  and  in¬ 
dicated  a  signal  was  correctly  sent  at  289. BO  seconds,  or  14.6  seconds  after 
vernier  cutoff.  At  290.  74  seconds  a  slight  disturbance  occurred  on  the  rate  gyro 
traces  which  was  apparently  re-entry  vehicle  separation.  Retro- rocket  firing 
was  evident  at  291.70  seconds  indicating  satisfactory  completion  of  the  separa 
tion  sequence. 

At  292.76  seconds  (1.06  seconds  after  retro- rockets  firing  was  initiated)  a  28 
volt  short  apparently  occurred.  The  26  volt  DC  power  within  the  programmer 
was  lost  at  this  time,  as  evidenced  by  the  dropout  of  the  high  power  switches 
and  by  recycling  of  the  programmer  every  24  seconds.  A  similar  malfunction 
occurred  following  retro-rockets  firing  on  Missile  54D.  This  did  not  have  any 
effect  on  flight  performance,  since  all  flight  programmer  switching  was  completed. 
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INERTIAL  GUIDANCE  SYSTEM 

Inertial  Guidance  System  (IGS)  operation  was  completely  successful.  All  dis¬ 
crete  commands  and  steering  commands  were  properly  supplied.  All  planned 
data  were  obtained  and  all  IGS  test  objectives  were  satisfied. 

System  Accuracy 

1.  The  Mod  III  instrumentation  system  IP  at  the  time  of  vernier  cut¬ 
off  discrete  generation  was  0.52  nautical  miles  short  and  1.32 
nautical  miles  to  the  left.  The  guidance  system  computer  is 
programmed  to  issue  the  vernier  cutoff  discrete  0.8  nautical 
miles  short  of  the  target  to  allow  for  expected  thrust  decay.  Adding 
this  0.8  miles  to  the  IP  at  discrete  generation  results  in 
apparent  system  miss  distances  at  vernier  cutoff  of  0.  18 
nautical  miles  long  and  1.32  nautical  miles  left. 

2.  Mod  III  system  data  indicate  that  the  impact  point  moved  2.4  nautical 
miles  dcwnrange  between  generation  of  the  vernier  cutoff  discrete 
and  retro-rocket  firing. 

3.  The  ARMA  and  Burroughs  data  were  checked  for  time  correla¬ 
tion  and  the  errors  were  found  to  be  negligible.  Velocity  and 
position  errors  converted  to  target  misses  indicate  miss  dis¬ 
tances  of  2.1  nautical  miles  long  and  1 .  75  nautical  miles  left. 

Trajectory 

Missile  acceleration  was  above  nominal.  Sustainer  cutoff  occurred  11  seconds 
before  the  nominal  time,  and  vernier  cutoff  4  seconds  before  the  nominal  time. 
The  flight  path  before  staging  was  high  in  elevation  and  to  the  right  in  dzimuth 
which  is  usually  the  case. 


At  staging,  Z  velocity  was  784  feet/sec.  high  and  Z  position  was  24,7o8  feet 
high  with  respect  to  the  nominal  trajectory.  The  actual  values  were; 


F  unction 
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X 

Velocitie  s 

• 

Y 
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Positions 

X  Y 

Z_ 

Nominal* 

10,537 

456. 75 

4361 

518,464 

bl  .528 

234,444 

Actual 

10,524 

412. 75 

5145 

505,024 

54,840 

254,712 
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Discretes  were 

issued  at  the  following 

times: 

Discrete 

SECO 

VECO 

Prearm 

Nominal* 

138.45 

271.0 

283.  7 

Measured 

136.8 

259. 76 

274.80 

275.95 

Matform  and  Control 


The  autopilot  roll  program  for  this  flight  produced  a  roll  beyond  the  0  degree 
azimuth  resolver  position.  At  15  seconds  when  roll  trim  is  supplied  by  the 
Missile  Guidance  Set  (MGS)  the  azimuth  resolver  indicated  2  degrees  left  with 
a  roll  rate  of  5.5°/sec.  The  maximum  roll  excursion  was  3.8  degrees  left 
from  which  point  the  roll  trim  returned  to  zero  degrees  without  any  overshoot. 

The  roll  trim  was  completed  within  the  4  seconds  the  MGS  was  in  control. 

Pitch  steering  was  satisfactory.  At  staging  the  pitch  resolver  indicated  4  deg¬ 
rees  high  and  at  guidance  enable  4,2  degrees  high.  From  this  point  the  MGS 
completed  the  pitchover  to  zero  error  in  13  seconds.  The  pitch  resolver 
indicated  zero  error  for  the  remainder  Oi  the  powered  flight. 

Servo  errors  were  all  within  one  minute  throughout  powered  flight  which  is  satis¬ 
factory. 

The  performance  of  the  gyros  was  satisfactory  and  consistent  with  previous  history. 
The  gross  gyro  drifts,  which  were  measured  prior  to  launch  were: 

Azimuth  r  l.47°/hr  (Precouni) 


Pitch  -  0.5v8o/hr  (X-l  Day) 

Roll  t-  0.  042°/hr  (X-  1  Day) 

The  roll-azimuth  gyro  602  temperature  at  the  time  of  the  azimuth  gross  drift 
measurement  was  Q.92°C  below  buoyant  temperature.  Gyro  temperatures  during 
flight  were: 


Gyro 


Buoyant 
T  emp . 


Temperature  Variation  From  Buoyant' 


-  1  0  min 


-10  sec 


V  e  c  o 


601  pitch 

602  Roll-Az 


66. 53°C 


70.  3°C 


n.  22 

-0.95 


/  1.  35 


-0.  70 


From  Trajectory  simulation  case  46603 
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Redundant  gyro  torquing  current  was  maximum  between  90  to  105  seconds  and 
at  staging,  with  peak  amplitudes  of  M7°/hr  to  -44°/ hr.  The  torquing  current 
after  vernier  cutoff  was  below  the  inhibit  level. 

The  performance  of  the  accelerometers  was  satisfactory.  Scaling  measure¬ 
ments  made  during  the  tests  prior  to  and  on  the  launch  day  were  very  consistent. 
Scale  factors*  which  were  measured  during  the  precount  and  countdown  operation 
were  as  follows: 

Accelerometer  X  Y  Z 

Scale  Factor  cps/ft/ sec2  1.99981  2.00129  1.99944 

Temperature  control  was  satisfactory.  From  liftoff  to  10  seconds  the  mag  amp 
output  was  maximum.  From  12  to  52  seconds  the  mag  amp  was  off  indicating 
that  the  platform  was  over  temperature.  For  the  remainder  of  powered  flight 
the  mag  amp  was  in  control. 

Telemetered  information  indicated  there  was  no  change  in  binnacle  pressure. 
However,  the  range  and  calibration  of  the  pressure  transducer  on  this  missile 
was  not  known. 

MGS  Voltages  were  satisfactory.  The  oscillator  amplifier  power  supply  voltage 
(-22.5  VDC)  was  constant  at  21.9  volts  from  AIM  to  113  seconds.  At  this  time 
a  small  transient  occurred  which  was  also  present  on  all  other  voltages.  The 
voltage  returned  to  its  original  level  for  the  remainder  of  powered  flight.  The 
115  volt  phase  A  output  was  constant  at  114.7  volts  except  for  a  1  volt  rise  and 
return  at  113  seconds.  The  115  volt  phase  C  output  was  constant  throughout 
the  flight.  The  115  volt  phase  B  output  had  some  variation  from  a  nominal  115V 
throughout  the  flight.  The  largest  excursion,  a  2.5  volt  drop,  occurred  from  135 
to  155  seconds. 

There  were  no  vibration  pickups  installed  on  this  flight.  However,  an  examina¬ 
tion  of  the  double  discriminated  accelerometer  strings  gave  an  indication  of 
platform  vibration.  At  liftoff  there  was  a  5  cps  1.5g  p-p  vibration  in  Z  axis. 
From  85  to  130  seconds  an  oscillation  in  Y  and  Z  axis  occurred  with  a  maxi¬ 
mum  at  110  seconds  of  approximately  1.5g.  The  X  accelerometer  indicated  a 
short  2g  vibration  at  staging  and  3g  at  sustainer  cutoff. 
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Compute  r 

Computer  operation  was  satisfactory  and  there  were  no  computer  malfunctions. 

All  discretes  were  properly  issued.  Booster  cutoff  was  issued  properly  by  the 
MGS  computer.  The  computer  issued  a  sustainer  cutoff  discrete.  but  the 
Automatic  Sustainer  Cutoff  (ASCO)  signal  was  received  at  the  missile  120 
milliseconds  before  the  MGS  cutoff  signal  was  gene  rated, .  and  ASCO  effected 
sustainer  cutoff. 

ASCO  occurred  when  the  Instantaneous  Impact  Point  was  100  nm  uprange. 
Sustainer  cutoff  was  programmed  to  (and  did)  occur  at  90  nm  uprange. 

Slightly  early  ASCO  has  no  effect  on  the  computations.  Vernier  cutoff  and 
prearm  were  issued  properly  by  the  MGS  computer. 

Yaw  steering,  as  in  prior  flights,  consisted  essentially  of  just  two  commands. 

At  guidance  enable  the  missile  was  turned  left  approximately  six  degrees.  After 
12  seconds  a  six  degree  right  turn  was  made  and  with  one  overshoot  the  missile 
was  on  course  with  CFF  zero. 

The  computer  power  supply  vo  Itages  as  measured  during  flight  were  as  follows 


Powe  r  Supply 


Time 

-10V 

-  1  6 . 4  V 

-sov 

■-  id 

Before  Computer  Start 

-10.  0 

-  1  /.  Id 

4n.  0 

3  7 .  3 

■Nl 

-r 

After  Computer  Start 

-  10.  12 

-  lb. *0 

4  >.  0 

5  7.3 

4.0 

/2,0  sec.  (Vernier  ph) 

-  ).  b4 

o 

X 

4H.  b 

3.  .  3 

a.  0 

At  113  seconds  all  voltages  except  the  -10V  shifted  in  accordance  witn  the  change 
in  the  115V  400  cycle  phase  A.  All  variations  were  within  specifications. 

The  computer  temperature  was  3  1  , 2°C  at  the  start  of  the  flight  test,  slowly 
increasing  to  3b<JC  at  vernier  cutoff.  This  variation  is  sat  i  slat  tor  y . 

Correct  operation  of  the  computer  was  established  by  ini.un  of  Data  Checker 
tests  using  tape  recorded  accelerometer  and  digital  signals.  These  tests 
indicated  that  the  computer  performed  its  calculations,  correctly. 


Alignment -Countdown  Set 


Alignment  Countdown  Set  ( A -CS)  pe  rfor ma iu  e  wa*  satisfai  tory .  No  difficulties 
were  experienced  during  precountdown  or  countdown  operations, 
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The  blockhouse  Sanborn  recorder  idicated  the  alignment  errors  shown  below 
existed  at  launch.  The  magnitude  of  these  errors  is  considered  satisfactory. 

Specified 

Measured  T  o  1  e  r  a  n  c  e 

Azimuth  Alignment  4.8  sec  ±  £0  sec 


Tilt:  Roll  per. dulum  1.0  sec 


*  15  sec 


Pitch  pendulum  0.4  sec 


/  1  5  sec 


The  A-CS  satisfactorily  maintained  the  accelerometer  zeros  to  the  required 
0.  002  cps.  as  shown  below.  All  figures  are  in  cps. 

Compensated 


F  unction 

Nominal 

Nominal 

M  e  a  s  u  r  e  d 

Error 

X  offset 

0.  66 7 

0. 0438  7 

0. 64303 

-0. OUOS4 

X 

1. 000 

— 

0. 94971 

-0. 0002  ' 

Y 

1.000 

— 

1 . 0017b 

/‘O.  001  To 

Z 

65.254014 

65. 23634 

b5. 23808 

tO. 00174 

The  compensated  nominal  is  the  value  calculated  during  the  countdown  to  compen¬ 
sate  for  measured  system  variations.  Of  the  error  shown  in  /.the  portion  due 
to  missetting  of  the  A-CS  is  0.00023  cps. 

Instrumentation 

The  Analog  Signal  Converter  (ASC)  performance  for  this  flight  was  sat  i  st.it  tory . 
All  31  channels  functioned  normally. 

ASC  temperature  increased  from  17,5°C  at  launch  to  18°C  at  vernier  cutotf. 

Digital  data  transmission  was  satisfactory  during  the  entire  flight  (guidance 
phase)  and  indicated  normal  functioning  of  the  Digital  Signal  Converter  (DSC). 
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MOD  III  E  INSTRUMENTATION  BEACON  SYSTEM 

Performance  of  the  Mod  III  E  Instrumentation  Beacon  System  was  satisfactory. 
The  missile  was  tracked  off  the  pad  in  the  automatic  monopulse  mode  and 
tracking  was  continous  until  353  seconds. 

The  A-i  computer  performance  was  satisfactory  thro  .ghuut  the  iiigru.  Pre¬ 
liminary  evaluation  ind'cates  that  the  Automatic  Sustainer  Cutoff  (ASCO) 
signal  was  received  at  the  missile  before  the  guidance  discrete  signal. 

Performance  of  the  individual  subsystems  was  as  follows: 

Track  Subsystem 

Track  Subsystem  performance  was  satisfactory.  The  missiie  was  tracked  off 
the  pad  in  monop. .lse  mode  and  tracking  was  continuous  until  18  seconds  after 
vernier  cutoff.  At  this  time  (33<i.8  sec.)  track  went  into  memory  for  11  sec¬ 
onds  and  then  re-acquired  the  beacon.  The  low  signal  experienced  during 
this  memory  period  is  associated  with  missile  attitude  change  after  nose  cone 
separation.  After  the  memory  period,  tracking  in  monopulse  was  maintained 
to  the  limit  of  range  at  398.8  seconds. 

The  tracking  characteristics  for  the  first  60  seconds  were  typical  with  mono¬ 
pulse  errors  of  1.0  mils,  peak-to-peak.  After  this  the  monopulse  errors 
decreased  to  0.  10  mil,  peak-to-peak  ,  and  except  for  the  memory  periods, 
remained  at  0.  10  mil  until,  the  end  of  the  test.  The  received  signal  varieu 
from  -58  dbm  early  in  sustainer  period  to  -6t>  dbm  near  the  end  of  guidance. 

The  average  was  -6 1  dbm. 

Rate  Subsystem 

The  performance  of  the  rate  subsystem  was  satisfactory.  Rate  lock  was  typically 
intermittent  for  the  first  19  seconds  of  flight.  Except  for  a  short  period  of  a 
few  seconds  following  booster  cutoff,  rate  was  solidly  iocked  until  73  seconds 
after  vernier  cutoff.  The  age's  averaged  -85  dbm  at  first  and  gradually  went 
down  to  -92  dbm  at  347  seconds.  During  the  last  53  seconds  of  tracking  rate 
was  solidly  locked  except  for  two  ten-second  intervals  starting  at  341.5  and 
378.2.  The  signal  level  in  the  last  period  was  quite  low,  averaging  between 
-100  and  -105  dbm  for  the  locked  portions  of  the  period. 

A-l  Computer 

The  computing  system  functioned  satisfactorily  during  the  countdown  and  flight 
periods.  There  were  no  known  equipment  malfunctions. 
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The  Automatic  Suatainer  Cutoff  signal  was  generated  and  transmitted  to  the  AMR 
linea  at  0804:£9.  563  EST  or  at  £59.563  seconds  Range  Time.  The  instaneuous 
IP  waa  approximately  38  nm  uprange  from  target  when  ASC  was  effective  (sus- 
tainer  thrust  was  zero). 
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RE-ENTRY  VEHICLE 


An  RVX-2A  Re-entry  Vehicle,  Serial  Number  421,  was  flown  on  Missile  66D. 

The  vehicle  was  not  recovered.  Nearly  all  re-entry  data  were  lost  due  to  a 
failure  of  the  playback  link  about  4  seconds  after  the  end  of  the  re-entry  black¬ 
out.  A  premature  ground  on  the  separation  ground  bus  turned  on  four  of  the 
experiments  early.  The  5  volt  power  supply  was  shorted  shortly  after  re-entry. 
Intermittent  telemetry  reception  was  recorded  by  the  aircraft  for  approxirra  tely 
11  seconds  after  impact.  The  C-band  beacon  was  tracked  by  Stations  1  ,3,4,  and  12. 

Powered  Flight  and  Separation 

All  on  board  equipment  which  was  monitored  in  the  blockhouse  or  via  telemetry 
was  functioning  properly  at  liftoff  with  the  exception  of  J-29  (fuel  tell).  The  fuel 
ceil  c^uld  not  be  charged  prior  to  liftoff  due  to  a  short  in  the  fuel  cell  or  harness 
wiring.  Coincident  with  the  sudden  decay  in  yaw  bending  at  1 1  3  seconds  J-30-  1 , 
J-30-2,  J-22,  and  J-43  were  energized.  These  are  normally  energized  by  the 
closing  of  the  separation  switch  which  supplies  a  ground  to  a  relay  which  then 
is  electrically  held  in.  An  intermittent  ground  on  any  of  these  experiments,  or 
in  the  harness,  or  an  intermittent  closing  of  the  separation  switch  would  account 
for  this  failu:  e . 

The  separation  switch  closed  approximately  7  seconds  before  the  inflight  connector 
was  released.  The  time  of  separation  switch  monitor  is  prior  to  sending  of  the 
release  payload  signal  by  the  airframe.  The  inflight  disconnect  monitor  matches 
the  time  when  the  signal  was  sent  by  the  autopilot. 

The  following  is  a  list  of  events  and  times  of  reception. 

Experiments  energized  113.0  seconds 

Separation  Switch  Monitor  282.5  seconds 

Inflight  Connector  Separation  289.8  seconds 


Telemetry 

The  telemetry  system  appeared  to  function  properly  until  after  re-entry  blackout. 
The  playback  transmitter  signal  strength  did  not  return  to  normal  after  blackout 
and  dropped  to  zero  approximately  4  seconds  after  the  end  of  blackout. 


During  re-entry  the  programmer  switched  the  sensors  from  fine  to  coarse.  This 
is  programmed  by  a  lateral  5g  switch.  The  sensors  did  not  switch  back  to  fine  and 
the  telemetry  system  was  not  turned  off  at  impact.  Subsequent  to  the  flight  it  was 
discovered  that  the  programmer  was  mounted  in  the  vehicle  backwards, 
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latter  events  are  programmed  by  15g  and  25g  deceleration  switches. 

Approximately  9  seconds  after  the  end  of  blackout  the  5  volt  power  supply  failed 
due  to  a  short  across  its  output.  This  caused  the  loss  of  the  rate  gyros,  and  the 
pressure  and  temperature  monitors  that  used  the  5  volts  as  excitation  voltage. 

It  is  believed  that  the  short  was  caused  by  a  greater  than  expected  ablation  of 
the  transmissibility  sensor. 

Recovery  Sequence  and  Search 

Two  aircraft  and  one  ship  were  stationed  in  the  impact  area  for  the  recovery 
operation.  Only  one  aircraft  had  telemetry  reception  capability.  The  following 
are  the  positions  of  the  aircraft  and  ship  at  impact.  The  sky  was  clear  and  the 
sea  state  was  a  code  4.  I 


08°05‘S 


14C50'W 


No.  1 


I 07°56’S 


1439' W 


08°*i  1  'S 


15°5r  W 


The  aircraft  and  ship  reported  seeing  re-entry  and  observing  the  vehicle  with  the 
chute  deployed.  Both  Station  IZ  an  d  the)  ship  reported  400  cps  tone  reception 
which  indicated  recovery  basket  separation.  Telemetry  indicated  correct  seq¬ 
uencing  of  the  recovery  system  events  dp  to  recovery  basket  separation.  All 
monitoring  of  the  recovery  systems  ceases  at  this  time  because  electrical 
connections  between  the  recovery  system  and  the  vehicle  are  broken.  Station 
1£  reported  radar  chaff  reception  with  the  Mod  II  radar. 

At  loss  of  telemetry  signal  the  search  was  commenced  with  no  sighting  of  the 
balloon,  fluourescent  dye  marker,  alurr|inum  dye  marker  or  reception  of  the 
SARAH  beacon  reported.  The  first  SOFlAR  bomb  detonation  was  reported  as 
occurring  at  0350  EST .  This  would  be  the  bomb  that  is  ejected  after  recovery  basket 
separation.  At  0901  EST  &  second  SOF(aR  bomb  detonation  was  recorded.  This 
would  be  the  bomb  that  remains  in  the  vehicle  and  indicates  that  the  vehicle  sank. 

Preliminary  evaluation  of  the  recovery  sequence  operation  as  recorded  on  telemetry 
indicates  proper  operation  of  the  portions  of  the  recovery  system  that  are  telemetered 
It  definitely  shows  chute  ejection,  chute  de  -  reefing  and  basket  separation.  Sighting 
of  chaff  and  the  time  of  the  first  bomb  detonation  are  also  indications  that  the 
recovery  basket  separated  from  the  vehicle.  No  monitors  of  balloon  inflation  or 
balloon  tether  line  cutting  are  made, 
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Alter  the  re-entry  vehicle  impacted,  as  indicated  by  almost  simultaneous  loss  of 
telemetry  signal  at  Station  12.  ORV  Lima  and  A/C  No.  1  ,  the  aircraft  reacquired 
intermittent  telemetry  for  11  seconds.  This  indicates  that  the  vehicle  floated 
lor  at  least  11  seconds  before  sinking. 

me  following  is  a  list  of  re-entry  and  recovery  events  as  recorded  on  telemetry 
or  as  reported  by  the  Range. 


End  of  Blackout 


1908. 3  seconds 


Loss  of  Playback  Link 
Recovery  Timer  Start 


1912.0  seconds 


1922. 0  seconds 


Rear  Cove  r  Off 


1 92  i . 8  seconds 


Chute  Eject  (Monitor) 

Chute  Out  (Long.  Accel.) 

Chute  De-reefed  (Long.  Accel.) 
Recovery  Basket  Separation 
Loss  of  T/M  (ORV  Lima) 

Loss  of  T/M  (Station  12) 

Loss  of  T/M  (Aircraft) 
Telemetry  Blip  (Aircraft) 


1929.5  seconds 


1930.4  seconds 


1934. 5  seconds 


1 945 . 0  seconds 


1993.8  seconds 


1994 . 2  seconds 


1994.8  seconds 


1998. 5  sec onds 


Telemetry  Reacquisition  (Aircraft)  1999.8  seconds 
Telemetry  Loss  Of  Signal  (Aircraft)  2003.2  seconds 
Telemetry  Reacquisition  (Aircraft)  2005.0  seconds 
Final  Loss  of  Telemetry  (Aircraft)  2006.0  seconds 


SOFAR  No.  1 


2990. 0  seconds 


SOFAR  No.  2 


3650, 0  seconds 
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CONVAIR  PROPELLANT  UTILIZATION  SYSTEM 

Performance  of  the  Convair  Propellant  Utilization  (PU)  System  was  adequate, 
however,  two  peculanties  were  noted  in  the  Error  Demodulator  Output  (EDO) 
data.  PU  valve  response  to  the  EDO  signal  was  correct  in  direction  throughout 
the  flight. 

During  booster  phase  the  general  trend  of  the  EDO  was  a  change  from  a  1.4  per¬ 
cent  L02  rich  error  at  1 . 5  seconds  to  a  greater  than  5.8  percent  fuel  rich  error 
at  116  seconds.  The  EDOwas  essentially  at  null  between  36  seconds  and  72  sec¬ 
onds.  Between  116  seconds  and  193  seconds  EDO  data  were  beyond  the  instrumenta 
tion  limit  of  5.8  percent  fuel  rich. 

A  peculiarity  was  noted  between  50  and  56  seconds  in  that  the  EDO  signal  indicated 
a  momentary  4.6  percent  fuel  rich  error  for  unknown  reasons.  The  PU  valve 
responded  by  opening  to  42  degrees. 

At  booster  separation  L02  and  fuel  tank  head  pressures  indicated  the  transient 
conditions  usually  observed  at  this  time,  however,  L02  tank  head  pressure 
(which  is  normally  beyond  the  instrumentation  limit  during  booster  phase)  returned 
to  100  percent  IBW  momentarily.  At  a  corresponding  time  the  EDO  signal 
momentarily  surged  from  its  saturated  fuel  rich  error  to  a  saturated  L02  rich 
error.  Immediately  following  this  transient  the  PU  valve  responded  by  moving 
momentarily  from  the  open  electrical  limit  towards  a  closing  position. 

The  general  trend  of  the  EDO  signal  during  sustainer  phase  was  a  change  from  the 
excessive  fuel  rich  error,  which  was  created  during  booster  phase,  to  a  L02  rich 
error  with  the  signal  crossing  null  at  212  seconds.  The  EDO  during  the  last  36 
seconds  of  sustainer  operation  oscillated  with  a  mean  error  of  approximately 
2.4  percent  L02  rich,  These  oscillations  were  attributed  to  propellant  sloshing 
since  L02  and  fuel  tank  head  pressure  data  had  similar  characteristics.  PU 
valve  response  during  sustainer  phase  was  proper.  During  the  last  35  seconds 
of  sustainer  operation  the  PU  valve  was  intermittently  against  the  mechanical 
stop  due  to  EDO  oscillations. 

Neither  the  L02  nor  fuel  head  sensing  port  uncovered  prior  to  sustainer  cutoff. 

Head  pressure  data  indicated  the  remaining  burnable  propellants  were  approxi¬ 
mately  2690  pounds  of  L02  and  1270  pounds  of  fuel  at  sustainer  cutoff.  This  is 
equivalent  to  approximately  14  seconds  of  additional  sustainer  operation. 

Missile  66D  utilized  Matched  Set  Number  305. 

The  following  constants  were  applicable: 
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PU  Valve  Control  Limits 

Open  Electrical  Limit  48. 3  Degrees 

N o m inal  Angle  .  b  Degree  s 

Closed  iV.echamcal  Limit  Zi.4  Degrees 

Closed  Electrical  Limit  <33.4Degrees 

EDO  Sensitivity  0.870  VDC;  1  Percent 
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PROPELLANT  TANKING 

The  missile  was  satisfactorily  tanked  utilizing  the  Acoustica  Propellant  Loading 
Control  Monitor  (PLCM)  as  the  primary  tanking  system. 

Fuel  tanking  was  accomplished  on  10  August  I960.  X-l  Day  for  the  scheduled  launch. 
The  launch  was  rescheduled  for  12  August  1960  and  the  fuel  was  left  aboard  in  the 
missile.  Flight  level  was  obtained  by  tanking  midway  between  the  100  and  100.2 
percent  PLCM  probes.  The  Propellant  Loading  Control  Unit  (PLCU),  load  ceils, 
and  flow  totalizer  served  as  backup  systems.  Flow  totalizer  data  were  invalid  with 
excessive  error.  Correlation  among  the  other  weight  indicating  systems  was 
satisfactory.  Changing  fuel  density  between  the  tanking  and  X-Day  dropped  the 
fuel  level  below  the  100  percent  PLCM  probe,  however  it  was  decided  not  to  retop 
the  fuel  to  flight  level. 

L02  tanking  was  accomplished  during  the  countdown.  Flight  level  was  obtained 
by  tanking  to  the  100.2  percent  PLCM  probe  plus  550  pounds.  The  PLCU  and  load 
cells  served  as  backup  system*.  The  load  cells  indicated  a  loss  of  only  50  pounds 
from  the  time  tanking  waa  secured  to  ignition.  The  normal  loss  of  weight  during 
this  time  is  approximately  400  pounds.  The  Error  Demodulator  Output  (EDO) 
indication  was  very  high  at  ignition  (2.77  percent  L02  rich)  and  is  considered 
invalid.  Conversion  from  the  EDO  signal  to  weight  could  not  be  made. 

The  following  tabulated  data  reflect  the  correlation  between  the  desired  and 
measured  weights  as  indicated  by  the  various  systems  for  both  loading  operations. 


Units 

De  sired  1 

PLCM 

PLCU 

Load  Cells 

L02  at  Ignition 

lbs . 

174,481 

1  74,831 

17 4  ,  j  /  0 

F uel  at  Ignition 

lbs . 

75,777 

75 ,777 

75.777 

75,551 

Missile  Wet  Weight^ 

lbs. 

15.727 

15,727 

.... 

15,  i 2  7 

Ignition  Weight 

lbs. 

265,985 

266,335 

.... 

266,254 

Ground  Run 
Consumption^ 

lbs. 

6,263 

6,263 

m  m  m  m 

6,263 

Liftoff  Weight 

lbs. 

259,722 

260,072 

.... 

259,991 

1.  Desired  Weights 
weight. 

are  based 

or.  desired 

propellant 

weights  and 

actual  missil 
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2.  Based  on  the  AMR  weighing. 

3.  Based  on  actual  ground  run  time  and  nominal  flow  rates. 

WEATHER  DATA 

Fuel  Tanking  Ignition 

Ambient  Terr.pe rature  82.9°F  83.7°F 

Barometric  Pressure  30.070  In.  Hg  30,020  In.  Hg 

Relative  Humidity  80  Percent  70  Percent 

Wind-Velocity  and  Direction  4  Knots,  SSW  10  Knots,  SSW 

Cloud  Coverage  4/10  7/10 
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holddown  AND  RELEASE  system 


The  Holddown  .nd  Rein...  System  operated  sa^ *  AI1  value, 

mi ■  tile  prior  to  r.let.e  end  in  reletting  the  mi. tile  »  sper.fi- 

taken  from  .lie  holddown  cylinder  f  “Vt.ro  pressures  taken  5  tec 

cations.  Residual  pressure  a  a  w  since  holddown  cylinder  pressure 

ond.  alter  Che  blowdown.  This  wa.  neon  ■  Y  erratic.  Values  obtained 

data  alter  liltoll  were  alfected  by  engine  bla.t  and  we 

were  as  follows: 


Event 

Release  signal  to  2550  psig  3ec 

Time  difference  between  start 

of  B 1  and  B2  cylinder  pressure  decay  sec 


■Specification  Tent  Value. 


0.  5  max 


0.010  max 


Time  intercept  of  tangent  at 
2550  psig 

Residual  pressure  0.5  seconds 
after  2550  psig 

Maximum  differential  cylinder 
pressure  after  2550  psig 


sec  0.  1 10  min 


psig  350  max 


400  max 


0.388 


0.  004 

Bl  *  0.  148 
B2  *  0.  134 

Bl  *  1^3 
B2  *  216 


£40  @  B2  *  2550 


_  _  — -  ..mat  na  esnee*  SUM  «  ™.  £TJ?2E»  JVSSSfi  "US' VmXf  -  “• 

-■g  ST'JSSSSSSi 


><n  •)»*•■• 


"VjrCCflX  i 

CONVAI R-ASTR0NAUT1CS 

page  No.  -»0 
AA  60-  008  7 


EXTERNAL  INSTRUMENTATION 


This  section  describes  the  coverage  obtained  by  data  recording  systems  other 
than  telemetry  and  Convair  acquired  landliiv;  instrumentation  as  reported  in 
item  1.0-10,  Preliminary  Estimate  of  Data  Coverage. 


The  operation  of  the  extei 

nai  data  system  was  sati: 

i  factory: 

Instrumentation 

66  D  DTO 
Requirements 

Test  Re  suits 

Optical  Coverage 

37  Engineering  Sequential 
Cameras 

4. 1.5.  1  and 

4.  1.5.  2 

Satisfactory  with  the  excep¬ 
tion  of  1.2-30  which  had 
zero  coverage  due  to  camera 
difficulties . 

13  Metric  Cameras 

4 .  1 .  5 .  3  ar.d 

4. 1 . 5. 4 

Satisfactory 

Electronic  Coverage 

IT'S- 16'  (XN-1  at  PAFB) 

5.4.  1.  1 

Tracked  from  32  seconds  to 
295  seconds. 

KPS  -  1  b  (XN-2  at  GDI) 

5.4. 1. 1 

Tracked  from  95  seconds  to 
320  seconds. 

FPS  16  Sta.  12 

5.4.  1 .  1 

Tracked  from  lb)2  seconds  to 
1  104  seconds . 

Mod  IV  (X-Band) 

5.4.  1.2 

Tracked  from  7  seconds  to 

1 34  seconds . 

Azusa 

5.4.  1.3 

Tracked  from  20  seconds  to 
170  seconds. 
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AIRFRAME  internal  instrumentation 


Satisfactory  telemetered  data  were  received  throughout  powered  flight.  Telemetry 


signals  were  received  at  Cape  Canaveral  for  approximately  15  minutes.  Six 
measurements  were  unsatisfactory  as  follows: 

Measure¬ 
ment  No. 

De  sc  r  iption 

Comment 

F  125  P 

B  Ctl  Pneu  Reg  Out 

Qualitive  only. 

A  813  X 

A  812  X 

A  3  1 4  X 

A  81  1  X 

Quad  2  Door  Aft  Msw 
Quad  3  Door  Fwd  Msw 
cjuud  3  Door  Aft  Msw 
Quad  2  Door  Fwd  Msw 

Data  received  from  Quad  III  aft  micro¬ 
switch  appeared  to  be  invalid.  Instrument 
tion  for  all  four  positions  appeared  inadeq 
for  accurately  determining  door  posi’iotis 

M  tt  A 

Msl  Axial  Accel  Fine 

Did  Not  Activate. 

Missile  bt>D  contained  three  Bendix  Mud  7  FM  telemeter  packages  operational  at 
the  following  frequencies  and  with  the  following  subcarriers  and  commutation 
capability  s: 


RF  N<«. 

Frequency 

Continuous  Channels 

Corn  mutated  Channels 

1 

22  i.  7 

1  , 

2.  3.  4.  5,  b.  7. 

11,  12.  13,  A.  C 

3  . 

7.  10.  E 

l 

227.  7 

2  , 

3.  4.  5,  b,  7,  8. 

1  1  ,  E 

7  , 

10.  12.  A.  C 

1 

<132.  4 

5  , 

7 .  12.  1  i  .  A .  C .  E 

1  1 

Basic  telemetry  channel  assignment  is  given  in  Convuir  Report  A/,C  2  .•  -  0  .'0  -  on . 
Included  m  that  report  are  channel  assignment,  commutation  information,  frequent 
response,  and  make  and  model  of  transducer. 
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sTc  m  k..u.h -  o.  a,  oust.  *  u.  -•  -  mmmmm  «•—  •»  "  >« 


t |>i  lilM'l 


E-CCRCT 

CONVAIRASTRONAUTICS 


Page  No.  42 
AA  60  -008  7 


LANDLINE  INSTRUMENTATION 

Although  some  difficulty  was  encountered  with  the  landline  instrumentation  system, 
sufficient  data  were  obtained  to  ascertain  proper  missile  and  complex  systems 
operation  prior  to  liftoff. 

Due  to  a  fluctuation  of  the  power  supply  voltage  for  potentiometer  type  transducers 
at  -4  seconds,  large  oscillations  were  noted  in  these  measurements.  Never  the 
less,  ..seable  data  were  obtained. 


Due  to  difficulty  with  the  oscillograph  recorder  during  the  countdown  there  were 
no  calibrations  for  the  Bl,  E2  and  sustainer  chamber  pressures  and  the  B1  and  B2 
L02  pump  inlet  temperature  measurements.  Chamber  pressure  data  were  obtained 
on  the  FM  recording  system.  Also,  the  oscillograph  traces  were  missing  for  the 
L02  dome  purge  pressure,  the  Bl  L02  valve  closed  microswitch  ,  the  B2  fuel 
valve  open  microswitch,  the  sustainer  fuel  manifold  pressure  switch  and  the 
sustainer  flight  lockin  signal.  In  addition,  the  Bl  fuel  manifold  pressure  switch 
trace  on  the  oscillograph  failed  to  activate.  All  of  the  switch  activations  were 
properly  recorded  on  the  sequence  (EA)  recorders.  j 

The  timing  pens  did  not  operate  correctly  on  the  strip  chajrt  recorders  for  the 
sustainer  main  fuel  valve  position,  the  transfer  room  terriperature  and  the  sus¬ 
tainer  turbine  inlet  temperature.  Satisfactory  data  were  abtamed  from  these 
measurements  although  time  correlation  was  poor. 

The  transducers  appeared  open  on  the  FM  recordings  of  the  Bl  and  B2  high 
pressure  fuel  line  accelerometers  and  the  B2  high  pressure  L02  line  accelerometer. 
In  addition,  the  B2  fuel  pump  discharge  pressure  data  were  erratic,  the  BGG 
chamber  pressure  measurement  subcarrier  oscillator  was  out  of  band  and  there 
was  no  calibration  for  the  Bl  LOd  injec'ion  manifold  pressure  data.  All  other 
EM  data  appeared  satisfactory. 
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FILM  REVIEW 

A  review  of  quick  process  engineering  sequential  film  indicated  all  missile  and 
launcher  systems  functioned  properly  from  ignition  to  the  limit  of  camera 
coverage.  Operation  of  both  east  and  west  launcher  heads  appeared  normal  and, 
in  general  launcher  operation  was  satisfactory.  Tracking  films  were  exceptional 
having  the  missile  in  clear  view  through  staging  and  a  portion  of  sustainer  phase. 
No  discrepancies  were  noted. 

A  tabulation  of  film  items  reviewed  is  presented  below: 

Size  mm  Fixed 


Camera  Frames  B  l  W  or  or 


Item  No. 

Pad  Per/Sec 

Color 

Tracking. 

Field  of  View 

1.2-8 

Ramp  400 

16  Color 

Fixed 

Entire  launcher  and  missile 
to  above  verniers.  Views 
Quads  I  and  II. 

1.2-11 

East  "A"  400 

Frame 

16  Color 

Fixed 

Views  B2  high  pressure 
propellant  lines  at  bottom 
of  clamshell  doors. 

1.2-12 

West  "A"  400 

Frame 

16  Color 

Fixed 

Views  B1  high  pressure 
propellant  lines  at  bottom 
of  clamshell  doors. 

1.2-13 

North  100 

Launche  r 

16  Color 

Fixed 

Views  turbine  exhaust  duct. 

1.2-14 

U122L29  48 

1 6  Color 

T  rack 

View*  entire  missile. 

1.2-15 

D17R39  48 

16  Color 

Track 

Views  entire  missile. 

1.2-16 

v/5R6  48 

16  Color 

Track 

Views  entire  missile. 

stmt- 
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CONCLUSIONS  AND  RECOMMENDATIONS 


Conclusions 

1.  The  flight  was  successful  although  the  majority  of  the  re-entry  vehicle 
objectives  were  not  met. 

2.  Excessive  missile  yaw  oscillations  were  observed  during  the  boost 
phase. 

3^  The  re-entry  vehicle  playback  telemetry  link  failed,  shortly  after  black¬ 
out. 

4.  Thrust  after  vernier  cutoff  war.  greater  than  the  nominal. 

Recommendation  3 

1.  Examine  the  ability  of  the  autopilot  to  stabilize  the  missine  in  this 
configuration. 

2.  Investigate  the  re-entry  vehicle  telemetry  transmitter  reliability. 

3.  Investigate  the  cause  of  greater  than  nominal  thrust  after  vernier  cutoff. 


•  St. MI'S 
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COUNTDOWN  TIME  VERSUS  EVENTS 

This  test  was  scheduled  for  a  150  minute  countdown  and  started  at  0530  EST  as 
planned.  The  countdown  was  performed  perfectly  with  no  holds  or  recycles 
required. 

The  following  notations  were  made  by  an  observer  in  the  blockhouse: 

Countdown  Countdown 


EST  _ 

Time 

Procedure 

Event 

0527 

T-153 

Holddown-Release  Cylinders  Pressurized  to 
6250  psig. 

0528 

T  - 1 52 

T-  150 

Computer  Warmup  Test  Started. 

0530 

T-150 

T  - 1 50 

Countdown  Started. 

0531 

T-  149 

T-  147 

Telemetry  Warmup  Started. 

0536 

T  -  1 44 

T  - 144 

GAP  Test  Started. 

0543 

T  -  1 3  7 

GAP  Test  Completed  Satisfactorily. 

0544 

T  -  1  36 

T-139 

Telemetry  Internal  Power  Check  Completed 
Satisfactorily. 

T  - 1  35 

Gyro  Temperature  Check  Started. 

0545 

T  - 1  3  5 

T-  135 

Range  Safety  Command  Test  Started. 

0554  T-126 


05  5  )  T  -  1  <2 1 


Gyro  Temperature  Check  Completed  Satisfactorily 

T-1J5  Eero  E,  Scale  X  (Plus  1G  Field)  Accelerometer 

Checks  St?  rted. 

Range  Safety  Command  Test  Completed  Satisfactor 

T-125  Electrical  Connection  Of  Red  Drstrmt  )W>x  And 

Ret  ro  -  Roc  ket  *  Started. 

Eero  /. ,  Scale  X  (Plus  IG  Field)  Ai  i  elermreter 
Checks  Completed  Satisla.  turily . 


iwa  *>»•*■• 
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EST 

Countdown 

T  ime 

Countdown 

Procedure 

Event 

T-  120 

Scale  X  (Minus  IG  Field)  Accelerometer  Check 
Started. 

0602 

T-118 

Electrical  Connection  Of  Red  Destruct  Box 
Completed. 

0604 

T-116 

Electrical  Connection  Of  Retro-Rockets 
Completed.  Pod  Doors  Being  Closed. 

0612 

T-108 

Tower  Floors  Being  Raised. 

0614 

T-106 

AIG  System  Landline  Umbilicais  Being  Removed. 

0617 

T-103 

Scale  X  (Minus  IG  Field)  Accelerometer  Check 
Completed  Satisfactorily. 

T-90 

Normal  Align-Scale  L  .-accelerometer  Checks 
Started., 

0620 

T-100 

Flight  Control  System  Tests  Delayed  To  Complet 
Sewing  Of  Sustainer  Boot. 

GAP  Test  Was  "GO"  On  Hangar  "N "  and  AMR 
Tapes. 

0622 

T-98 

Service  Tower  Moving  Back. 

0625 

T-95 

T  -65 

Mod  III  E  Beacon  Warmup  Started. 

0627 

T  -93 

AIG  System  Landhne  Umbilicais  Have  Been 
Removed. 

0630 

T-90 

Sewing  Of  Sustainer  Boo'  Completed. 

0634 

T  -86 

Normal  Align-Scale  L  Accelerometer  Checks 
Completed  Satisfactorily. 

T  -  75 

Computer  DSC  Test  Started. 

06  35 

T-85 

T-85 

Helium  Storage  Preparation  Started. 

T-65  Landhne  Electrical  Calibration*  Started. 
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EST 

Countdown 

Time 

Countdown 

Procedure 

Event 

0637 

T  -83 

Sers’ice  Tower  Secured  In  Maintenance  Area. 

T-100 

Flight  Control  System  Test  Started. 

0640 

T  -80 

T-70 

Nose  Cone  Beacon  And  Telemetry  Tests  Started. 

T-70 

Helium  Stoiage  Started. 

0642 

T  -78 

Computer  DSC  Test  Completed  Satisfactorily. 

0644 

T-76 

Flight  Control  System  Test  Completed  Satis¬ 
factorily. 

0654 

T-66 

T-65 

Telemetry  Warmup  Started. 

0658 

T  -62 

T -62 

GAP  Test  Started. 

0702 

T-58 

Nose  Cone  Beacon  and  Telemetry  Checks  Completed 
Satisfactorily. 

0704 

T-  56 

Mod  III  E  Beacon  Lockon  Check  Completed 
Satisfac.orily,  GAP  Test  Completed  Satisfactorily. 

0705 

T-55 

T  -45 

Insert  L  (Minus  IG)  Bias  Check  Started. 

0710 

T-50 

Landline  Electrical  Calibrations  Completed. 

0714 

T  -46 

Insert  L  (Minus  IG)  Bias  Check  Completed  Satis¬ 
factorily. 

T  -  35 

Insert  X  Offset  Checks  Started. 

0715 

T  -45 

T  -  45 

Roll  Gyro  Torqumg  Ramp  Test  Started. 

0719 

T-41 

Roll  Gyro  Torqumg  Ramp  Vest  Completed  -  Roll 

Is  Lef*  94  Degrees. 

0720 

T-40 

L02  System  Ready  For  Tanking. 

T-  15 

Amu  Check  Started. 

•M  M 
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EST 

Countdown 

T  ime 

Countdown 

Procedure 

Event 

T  -  20 

Autopilot  System  Final  Check  Started. 

0726 

7-  34 

Insert  X  Offset  Checks  Completed  Satisfactorily . 

0734 

T  -26 

T  -25 

Final  Computer  Check  Started. 

0738 

T-22 

T-22 

Range  Safety  Command  Final  Test  Started. 

• 

0741 

T-19 

o 

1 

H 

Telemetry  Final  Warmup  Started. 

i 

0742 

T-  18 

Final  Computer  Check  Completed  Satisfactorily. 

T-  18 

Accelerometer  Adjustment  Check  Started. 

0748 

T  - 12 

T  - 12 

Nose  Cone  Beacon  And  Telemetry  "ON". 

0750 

T-  10 

Range  Safety  Command  Final  Test  Completed 
Satisfactorily. 

0753 

T-7 

T  •  1 

Guidance  Final  Checks  Started. 

T-7 

Forecast  Final  Range  Clearance  From  AMR. 

T-7 

RCC  System  Actuated. 

0756 

T  -4: 00 

Autopilot  System  Final  Check  Completed  Satis- 
factori  '.y . 

T  -  3 :  50 

T -  3 : 50 

Status  Check  -  All  Reports  "GO". 

T  -  3 : 30 

Telemetry  To  Internal. 

075  7 

T-3.00 

T  -  3  00 

Timer  Off-Ready  Switch  To  "READY". 

T-2:40 

T-2  40 

Nose  Cone  Switch  To  Internal. 

1  -230 

T-2  30 

Water  System*  Turned  ON  . 

> 

► 

T-2. 10 

T-2. 10 

L02  Tanking  Seiurrd. 

0758 

T-2  00 

T-2.00 

Flight  Pre*  *  uri  nation  Started. 
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Countdown 

Time 

Countdown 

Procedure 

Event 

T-2:00 

Commands  To  Internal. 

T-  1 :45 

T-  1:45 

Arm  Switch  To  'ARM"  . 

T-  1:45 

Engine  Preparation  Complete  Light  '  ON 

T -1 .40 

T  -1:40 

Missile  To  Internal  Power. 

T- 1 ;  35 

T  - 1 : 35 

Nose  Cone  Report  Switch  To  "READY". 

T-  1 :30 

T-  1 :30 

Arming  Safety  Pin  Removed. 

T- 1 :25 

T  -  1 : 25 

Commands  To  "ARM"  . 

T  - 1 : 1 5 

T  -  1 : 1  5 

Status  Check  -  All  Reports  "GO". 

T-0:60 

T-0: 60 

Missile  Helium  To  Internal. 

T  -0:60 

Autopilot  To  "ARM"  , 

T-0:55 

T-0:55 

Water  Full  Flow. 

T  -0:40 

T  -0:40 

Status  Check  -  All  Reports  "GO". 

T-0:40 

All  Pre-Start  Panel  Lights  Are  Correct. 

T  -  0:  40 

Ready  Light  Is  "ON". 

T-0:25 

T  -0:25 

Oil  Evacuate. 

T-0:21 

Evacuation  Lights  "ON. 

T-0: 18 

T-0:  18 

All  Recorders  To  Fast. 

T  -  0: 1 8 

T-18  Seconds  And  Counting. 

T -0: 18 

Engine  Start. 

0800:10  Range  Zero  Time. 


mum  t«m«  mmmim  miicum  in*  MtmaM  kmm  m  t«»  ».*n  it«»n  •itmi  n*  m  miknmm  t»«»  imt  n 

•  ••■.  hctwm  m  tm  m  rm  mumm'Iiks  m  m  nnun«  o*  u»  ronunn  m  urr  umi  t*  m  wwui'mnn*  natoa  it  Mowiaitia  it  ,•« 

-  #eONfWCWWM 


WNfffitHWAfc 

CONVAiR  ASTRONAUTICS 


Page  No.  50 
AA  60-0087 


MISSILE  CONFIGURATION 

The  Atlas  Missile  consists  of  three  basic  sections:  re-entry  vehicle,  body 
section,  and  propulsion  system.  There  are  no  external  aerodynamic  control 
surfaces.  The  re-entry  vehicle  is  releasable  and  carries  instr umentation 
and  ballast  to  sin. Mate  the  operational  re-entry  vehicle.  The  body  section 
of  the  missile  consists  primarily  of  a  thin-walled,  pressure  stabilized, 
stainless  steel  tank,  housing  the  missile  propellants.  Missile  propulsion 
is  provided  by  the  Rocketdyne  MA-d  rocket  engine  propulsion  system. 

Missile  stability  is  accomplished  by  a  flight  control  system  consisting  of  an 
autopilot  and  a  hydraulic  system  to  ginbal  the  thrust  chambers. 

The  following  is  a  resume  of  the  major  systems  and  components  comprising 
Missile  66D.  Additional  details  are  included  for  systems  being  flight  tested 
for  the  first  time,  as  well  as  systems  which  have  received  significant  modi¬ 
fications. 

Airframe 

Standard  D"  Series  A1G  configuration. 

Re-entry  Vehicle 

The  RVX-2A  Re-entry  Vehicle  was  an  instrumented,  recoverable  research  test 
vehicle  approximately  147  inches  long ,  and  was  of  a  sphere-cone  configuration. 

The  vehicle  was  desi_,ned  for  high  velocity  re-entry  into  the  atmosphere.  New 
types  of  ablative  materials  were  utilized  for  the  heat  shield;  GE  Series  100  and 
others.  The  RVX-dA  differed  from  the  RVX-d  flown  on  earlier  Atlas  Missiles 
in  that  its  ablative  material  was  cast  rather  than  wound  around  the  vehicle  structure 

The  RVX-dA  contained  a  recovery  subsystem  that  decelerated  the  vehicle  from 
its  high  re-entry  velocity.  A  parachute  decelerated  it  to  approximately  100  ft/ 
second,  then  after  impact,  a  balloon  was  to  be  used  for  a  flotation  period  of  up 
to  lb  hours.  The  recovery  system  also  provided  vehicle  location  by  a  salt¬ 
water-activated,  battery-powered  SARAH  beacon,  a  light  beacon,  SOFAR  bomb, 
radar  chaff,  dye  marker  and  protection  by  shark  repellant. 

The  vehicle  carried  a  C"  Band  Beacon  which  was  to  operate  from  liftoff  to  impact. 

Two  FM/FM  VHF  telemetry  transmitters  were  utilized.  One  was  to  transmit 
real-time  data  from  range  zero  to  impact.  The  other  was  to  continuously  play 
back  the  signal  from  the  storage  recorder  (which  also  operated  .mm  hftotf  to 
impart). 
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This  playback  data  were  to  be  recorded  on  recoverable  magnetic  tape. 

A  flight  programmer  was  used  to  switch  the  accelerometer  and  rate  gyro  from 
fine  to  coarse  ranpe. 

The  following  "piggy-back'  experiments  were  carried  on  board  the  RVX-^A 
flown  with  Missile  66D. 


Experiment  No. 

De  sc  ription 

21 

Ion  Sheath 

22 

Ultraviolet  Background 

26 

Hot  Gas  Radiation  Spectrograph 

28 

Passive  T ranspiration  Cooling 

29 

Fuel  Cell 

30 

Cloud  Coverage 

32 

"X"  Band  Propogation 

*39 

Nuclear 

43 

Sputtering 

*46 

Radiation 

47-2 

Counte  r 

48 

Intergrating  Ac cele  ron.- 1 e  r 

*  Not  Telemetered 

Separation  from  the  missile  tank  structure  was  effected  in  the  same  manner  as 
the  Mark  II  Series  (Separation  latches  and  associated  harnessing). 
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Pneumatic  .System 

Standard  "D"  Series  pneumatic  system  with  Hadley  "D "  tana  pressurization 
regulator s . 

Hydraulic  System 

The  hydraulic  system  is  compriced  of  three  independent  hydraulic  systems  which 
provide  pressure  for  the  booster  stage  subsystems,  the  sustainer  / vernier  sub¬ 
system,  and  the  vernier  solo  subsystem.  The  standard  '  D"  series  was  modi¬ 
fied  with  the  use  of  a  25  inch  accumulator  to  furnish  vernier  solo  hydraulic 
powe  r . 

Electrical  System 

Remotely  activated  battery,  rotary  inver'er,  and  magnetic  amplifier  regulator 
system . 

Convair  Propel.ant  Utilization  System 
Convair  PU  System  operated  closed  loop 
Anti-Siosh  Control 

Eleven  annular  baffle  r.ngs  were  installed  in  th"  L02  tank  to  reduce  propellart 
"sloshing". 

Propulsion  System 

Basic  Rocketdyne  MA-2  engine  assembly.  The  propulsion  system  utilized  a 
"dry"  start. 

Booster  Staging  System 

Standard  "D"  Series  configuration,  which  utilized  a  separate  fiberglass  bottle 
to  supply  pneumatic  pressure  to  actuate  the  release  fittinqs. 

Flight  Control 

Flight  Control  for  Missile  66D  was  provided  by  ARMA  all-mertial  guidance  (AKi) 
in  conjunction  with  a  Convair  "square  canister"  autop  lot. 

1.  Sensing  Platform  -  contained  three  accelerometers,  two 
gyros,  three  pendulums  and  an  al.gnment  prism, 
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2.  Digital  Computer  -  integrated  the  accelerations  and  flight 
deviation  sensed  by  the  platform,  and  generated  correction 
signals. 

3.  The  final  component  of  the  MGo  w.ia  a  control  central  in  which 
the  necessary  start,  heat,  alignment,  and  operation  controls 
were  housed. 


R  and  0  testing  at  AMR  requires-  the  use  of  two  additional  components  for  the 
airborne  portion  of  the  AIG  equipment,  a  digital  signal  converter  (DSC)  and  an 
analog  signal  converter  (A5C) 

The  Convair  autopilot  package  utilized  m  conjunction  with  D/AIG  missiles 
differ  from  that  used  on  previous  "D  '  Series  missile-  in  the  following  respects 

1.  The  canisters  were  rectangular  in  shape  rather  than  round. 

2.  Switching  in  the  programmer  package  was  changed  to  electronic, 
rather  than  electro-mechanical. 

J.  The  excitation  transformer  was  removed  from  th«*  filter  servo- 
amplifier  package  and  set  in  a  separate  housing, 

4.  An  8  cps  filter  was  switched  in  at  booster  cutoff  to  givr  4  and 
8  cps  filtering  for  the  sustainer  and  vernier  phase. 

Instrumentation  System 

Three  telemetry  links  for  missile  system  data.  Two  telemetry  hnss  u.r 
re-entry  vehicle  data. 

Range  Safety  Command  System 

Range  safety  command  system  consisting  of  two  AllW-h2  receivers,  (AVCO 
AD-31'1600  MK1),  power  and  signal  control  unit,  and  destruct  p.nk.ige. 

GE  Impact  Pr>  dictor 

Ge  Mod  III  E  instrumentation  beacon  system  in  conjunction  with  the  GE/Rur ro.,gli« 
Mod  III  system. 

Azusa  Transponder 


Typ«  8-1A  coherent  carrier  transponder. 
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H77TORY  OF  XiM ->■-[)  M^ysjUK  NO.  6b  • 

At  l,i  s  Missile  obD  arrived  -it  AMR  by  ;nr  transport  ( C  -  T  i  3)  on  14  J-.ne  1  ">0. 

T ransfe r-t  rom  the*  iOC  tr.iiliT  to  the  R  .mil  D  trailer  and  completion  m  receiving 
inspection  w,h  cdlected  the  next  ..fay,  Thu  missile  was- then  positioned  in  the 
north  bay  of  Hciijar  K".  Systems  checkout  was  initiated  on  10  June-  1  'OO’and 

•  ompleted  on  0  J  ily  I  'HO . 

Missile  OpD  remained  ,it  AMR  for  i  •period  of  approximately  nine  weeks  before 
be.inn  launched.  This  time  was  utilized  in  icrforminK'  system  tests  and  m 
readying  the  missile  and  launt  htng  complex,  for  the  flight  ’ext.  Pci-flight  V  sMr.it 
of  the  missile  was  at. t  omph.shed  m  accordance  with  planning  documented  m 
Report  AA  60-00)4,  plight  Test  Directive,  Series  ‘  D"  Missile  No.  ts«v,  Un¬ 
planned  operations  were  performed  on  an  "as  required  basis. 

Three  la  .nch  attempts  were  made  on  this  missile  with  t  an*  ••llatio.'.  of  e.nh 

•  till  ir.pt  bnr.ij  .In  ribed  to  a  different  problem.  The  first  attempt  was  terminated 
•it  -  70  rmrtut  >•  s  due  to  a  disc repancy  in  the  sustainer  RCC  .it  v  ele  route  ter  cirt  uitry. 
r-st  ii'imbr  two  was  terminated  because,  of  .»  spurious  vernier  t  wiki  .  e- 
pressuri/ation  during  a  ret  ycle  and  hold.  The  third  launt  h  attempt  mi  ter¬ 
minated  due  to  loss  of  modulation  on  nose  cone  telemetry  link  4.  A  <  oir.plete 
description  of  these  la  .nth  attempts  is  presented  immediately  following  the 
significant  events  resume.  . 

Pate  Kv  ''ill 


14  June  1'MiO 

Arrived  at  AMR. 

1  5  June  1  it)0 

Positioned  in  north  hay  <>!  Hang  ir  "K  '. 

1«)  June  1  ibO 

K«*i  eivitijj  iiispei  turn  i  oitiplefed.  Sys’em 
i  fiei  kuut  initiated  . 

7  July  1  '*60 

Weighed,  t  ran sf  e  r  red  to  Comple x  11  tint 
ere*  ted. 

14  July  1M.0 

Sui  i  es  si  ul  fuel  amt  1,0.1  tanking. 

1  h  July  1  H)0 

Sutiesslul  Flight  Au  r|il.iik  r  Composite 

Test, 

til  July  1*1)0 

X  -  i  Day  ope  i  at  ions. 
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Date  nt 


22  July  1  ,(60  Attempted  launch.  Terminated  beta  .a«; 

of  a  discrepancy  in  the  RCC  .uci'ifr  iiu’tcr 
circuitry. 

X-l  Day  operations. 

Attempted  launch.  Terminated  beta  .se 
of  a  spurious  vernier  tunes  re -press  .riiatioii. 

Successful  Flight  Acceptance  Composite  Test 

X-l  Day  operations. 

Attempted  launch.  Te rni mated.  be»  a.. ie  of 
loss  uf  modulation  on  nose  tone  telemetry 
link  4. 

11  August  1960  X- 1  Day  operations. 

12  August  1  <>60  Flight. 

Attempted  Launch  Results 

The  initial  launch  countdown  was  terminated  at  1105  F.YT  due  to  the  presrru  r  of 
water  in  the  plugs  of  the  coaxial  cable  between  plug  600P5  and  the  RCC  Accelerometer 

It  was  planned  to  start  the  count  at  -150  minutes  at  OoJO  FST,  but  due  to  an 
ARMA  platform  cooling  problem  and  a  discrepancy  in  the  sustaur  r  RCC 
accelerometer  circ uitry  the  countdown  was  not  started  until  04  JO  KST. 

During  the  Guidance/ Autopilot/ Propulsion  test  at  -144  itwas  discovered  'hut  the 
pitch  program  output  voltage  failed  to  step  from  1.7  to  1.4  volts  at  J4  seconds 
of  programmer  run  tlnie  .  The  spare  programmer  was  installed  on  the  missile 
replacing  the  flight  programmer  and  checked  satisfactorily. 

The  countdown  then  proceeded  normally  until  -70  minutes  (1050  K.STl  when  a 
hold  was  called  to  check  out  a  newly  installed  suatainer  RCC  coaxial  cable. 

While  checking  resistance  readings  through  this  cable  it  was  found  the  problem 
first  encountered  still  existed  and  there  was  water  dripping  (roll,  thepod*  into 
the  working  area.  The  test  was  then  terminated. 


24  July  1960 

25  July  1960 

1  August  I960 
7  August  I960 
d  -August  1  too 
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Test  PI -40Z-00-66 ,  the  second  launch  attempt,  occurred  on  Z5  July  1  >t,0.  The 
count  was  started  at  -150  minutes  at  0t> J 0  E3  T  as  planned  and  progressed 
normally  until  -Z5  min.tes,  (0815  EoT)  when  Arasa  was  reported  not  function¬ 
ing  properly.  A  hold  was  tailed  and  the  Aiasa  canister  was  replaced.  The 
count  was  resumed  at  (H55  E.ST  (-45  minutes)  and  continued  without  further 
difficulty  until  -40  seconds  (1Q1<  EST),  when  it  was  discovered  that  there 
was  no  Acoustica  ready  light  on  the  prestart  ladder.  Since  the  Acoustic. t  PU 
System  was  not  aboard  for  this  flight,  the  Afou.tica  ready  light  was  jumpered, 
but  the  sequencer  had  reached  -17  seconds  and  automatic  hold-fire.  This 
pulled  in  the  master  hoid-fire  relay  and  the  range  ready  light  went  out.  Since 
the  pad  safety  officer  could  not  turn  the  range  ready  light  on  because  the 
mas*er  lioldfire  relay  was  energized,  the  hold  tire  override  switch  was  utilized 
to  obtain  a  range  ready  light.  The  count  was  recycled  to  -7  minutes  and  re¬ 
sumed  at  10J2  EST, 

When  the  count  reached  -17  seconds  all  the  pre-start  lights  were  proper  but 
since  the  hold-fire  was  overridden,  the  sequencer  e *•  pt  running,  and  tiad  re¬ 
ached  -15  seconds  by  the  time  the  start  button  was  pushed.  This  made  the 
ARMA  computer  reset  late  since  it  is  a  f  ,m  lion  ot  start  button  pu-.il.  Whr.i 
no  reset  had  occurred  by  -<£  ‘second  s  , AR\.  A  guidance  called  cwtotf  at  approxi¬ 
mately  1050  ES  T .  The  count  was  recycled  to  -<0  minutes  and  holding  :.>r 
resetting  the  guidance  computer  and  to  p-.t  new  |ilm  in  the  cameras. 

At  approximately  18  minutes  after  cutoff  the*  engine  fuel  tank  press  •Tired 
lights  on  the  engine  control  and  engine  test  panels  indicated  that  the  t  ,*•(  tank 
had  pressurized. 

These  indications  lasted  for  about  one  minute  but  could  not  bo  vended  by  EA 
recorders  since  the  paper  was  being  changed  at  that  time.  However,  a  pres*, 
urization  and  vent  was  indicated  by  F  liHH  P,  ISS  pneumatic  regulator  outlet 
press.  Telemetry  had  been  turned  otf.  during  that  time  and  therefore  no 
vernier  tank,  pressure  data  were  available.  A  manual  ei  ginc  tank  pressuriza¬ 
tion  cycle  was  performed  and  all  indu  at  ions  were  proper.  The  test  was  sub¬ 
sequently  terminated  at  1115  EST  due  to  a  spurious  vernier  tanks  » e -prV» sort  - 
zat  ion  which  occurred  at  1108  EbT  . 

The  third  launch  attempt  occurred  on  ft  August  1700  and  was  ter’rmnated  at 
0  c' 05  EbT  with  the  countdown  at  -7  minutes  bee  ause  of  loss  of  modulation  on 
nose  cone  telemetry  link  4. 
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The  coun.dov,,,  we.  e.artcd  a.  -ISO  m»*«  a!  04. •  EST  a.  pla»»^  W««0ed 
perfectly  until  the  status  check  at  -3:50.  At  this  time  nose  cone 
reported  a  "NO-GC"  condition  due  to  loss  o;  .telemetry  lm*  n.o  u  '  * 

countdown  was  held  momentarily  at  -J:i0  and  then  was  recycled  ■  -  ■  ' 

(065  7  ESI)  and  the  hold  continued,  rermination  o!  the  t<  s  oc>.  . 
this  hold. 

A  brief  compilation  of  sign, Meant  difficult.es  in  system  preparation  and  tcs’m.K 
accomplished  follows. 

Range  Safety  Command  System 

There  were  no  major  difficulties  encountered  with  this  system  during  tli*h 
preparation. 


The  following  pro.  edwres  were  completed  in  the  hangar 


Procedure 


L)esc  notion 


Date  Completed 


£7-'<2t17-1  Range  Safety  Command  System  Test 

FTP-D-00i  Range  Safety  Command  backup  Ejection  Lent  .  - 1  5  oO 

The  following  procedure  was  performed  at  the  complex. 


procedure 


Dr  sc  riptmn 


Date  Coniple* 


FTP-D-00^D  Range  Safety  Command  Him  khouse  Cumpati  • 

bility  Test. 

Instrumentation  beacon  System 

There  were  no  major  difficulties-  rm  ouiitered  during  lligtit  '•  s'  pirpuri 
During  hangar  checkout  Rate  Beacon  4K104.  was  removed  to  a.  .  om..h  >  -•••  «■ 
f, cat, on  ECR  1  -l*.  and  Rate  Beacon  4EIOSO  was  installed  on  the  mmi.r,  l.  . 
17  June  H60  the  rate  and  pulse  beacons  were  removed  for  a  tab  test.  Results 
were  satisfactory  and  the  beacons  were  re -installed  on  the  missile. 


The  following  procedures  were  completed  at  the  i  omples 


proc  edur  e 


Dr  siriptt  on 


Dale  Oomjuleled 

ill  t0.  H  l  '.0 
H-  lO-'.O 


FTP-G-016A  GE  Mod  111  Inst rumenatum  beacon  System  i-H  <0.  H  t 

Readiness  Test 

rr.*ES!S  .‘I 
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Proceed u re  Pest;  r iptinn  t‘i'  Completed 

FTP-G-019A  W  .'i  III  Instr 'anentation  Missilebor.  ie  .V  ,'-^0  Ml.  7-2', -m 

guide  and  Canister  Pressure  Che-cl1  •» -J  »,y.  8-4-oU 

Flight  Control  System 

During  hangar  checkout  an  excessive  drift  rate  was  discovered  in  the  sustainer  and 
vernier  engines  when  the  programmer  was  at  approximately  145  seconds.  Plugs 
in  the  system  were  disconnected  and  excessive  water  removed.  The  problem 
did  not  recur  during  subsequent  hangar  testing. 

During  flight  control  system  checkout  at  the  complex,  excessive  drift  rate  was 
again  observed.  It  w.»s  corrected  by  the  installation  of  a  capacitor  in  the  *28 
vdc  power  supply  line  to  the  programmer  and  by  replacing  Servo  Canister.  Serial 
No,  1 1  ,  with  Servo  Canister ,  Serial  No.  '). 

During  the  first  launch  attempt ,  test  I’  1  -401  -  00- b  :i ,  programmer  canister.  Send 
No.  12.  was  replaced  with  programmer  canister.  Serial  No.  5,  because  of  failure 
to  switch  to  step  number  three  of  the  pitch  program  output  during  the  first 
gilldance/autopilot  test. 


During  test  PI -402 -00 -no .  the  second  launch  attempt,  an  inadvertent  signal  to 
pressurize  vernier  tanks  was  received  a  considerable  time  after  cutoff  was 
given.  The  circuits  were  changed  so  the  vernier  tanks  were  pressurized  by  the 
booster  engine  cutoff  r**|.cy  at  tile  engine  relay  box.  Subsequent  testing  produced 
no  undesirable  elfei  ta  from  this  change. 

Servo  Canister,  Serial  No.  ') ,  was  replaced  by  Servo  Canister,  Serial  No.  5, 
because  of  a  faulty  relay  within  the  Servo  Canister. 


The  following  proc  eilure  was  completed  in  the  hangar, 
Prut  etlure  Des,  Mpt  loll 

FTP-S-002  A  Vo  rr.ie  r  Engine  Alignment 
The  following  prut  eilure#  were  completed  at  the  complex 
Procedure  j)es<  rtption 

FTP-S-UMA  Sustain.* r  klnguie  Alignment  Check 


D.  1*1*  Coi t ipletrd 
7  -2-bO 

Date  Completed 
7-11  t)0 
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Procedure 


FTP-S-006B 
FTP-S-021B 
FTP-S-022B 
FTP-S-019C 
FTP-S-049A 
ATP-S-TOIO 
FTP-S-050B 
FTP-S-059 
FTP- S- 060 A 
FTP-M  -062B 
FTP-5-05 1C 
VTP-5-052 
Pieumattc  System 


De  Sc  ription 

Booster  Engine  Alignment  Check 

Flight  Control  System  Th re-nold  Transfer 

Autopilot  Static  Gain  Test 

Autopilot  Frequency  Response  Test. 

Autopilot  Polarity  Test 

Autopilot  System  Test 

Autopilot  Squib  Test 

Roll  Program  Readout  Calibration 

Abbreviated  Frequency  Response  Test 

Autopilot  Inertial  Guidance  Integrated 

Autopilot  System  Readiness  Test 

Autopilot  Precountdown  Operation 


Page  No.  5/ 
A  A  o0-00.i  ' 


1)  C  1 

i-t.'j 
.  - 1  J  -i.O 
7-1 J-oO 
i  -  T1  *  t)  0 
7  - 1 4  - 1»0 
7  -  i  1  -»>0 
7-1  )  -  no 
7-1  >-60 

4-5-nO 
MU  oU 
rt-U-oO 


No  major  difficulties  were  encountered  d  irmg  preparation  of  !h.s  system  for 
flight  test. 


The  following  protedures  were  completed  in-tlie  hangar 
Procedure  l)es<  ription 

FTP-F-019B  Airborne  Pneumatic  System  Leak  Chet  k 
FTP-F-022B  Differential  pressure  Swit<  h  Chet  knot 

The  following  procedures  were  completed  at  the  i  omptes 

Procedure  I?esi  rtptmn 

FTP- K  *020  High  Pressure  Leak  Chet  k  and  Airborne 

Regulator  l.oi  k  up  Clin  k  out . 
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Date  Completed 
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»>  2  »  t.o 
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Prncedu  re 
FTP-F-007 


Description 


Transfer  of  Missile  Pressurization  from 
Trailer  to  Tower. 


Date 

Comp 'eled 


7-13-60 

7-1  t-oO 
d-7-b0 


FTP-F-015A  LO£  Tank  Relief  and  Shut-off  Val.e  Checkout 

FTP-F-005D  Checkout  and  Validation  Ground  Airborne 
Pneumatic  System. 

Re-entry  Vehicle 


Re-entry  Vehicle  4<I1  arrived  at  AMR  on  12.  June  1760.  Four  major  problems 
arose  prior  to  flight  as  the  result  of  major  component  failures.  Three  of  the 
failures  occurred  at  the  complex  and  one  in  the  hangar.  During  the  first- 
launch  attempt  the  multiplexer  would  r.ut  start  switching  until  the  power  supply 
voltage  was  increased  to  30  volts.  When  the  vehicle  was  recycled,  the  replace¬ 
ment  multiplexer  also  failed.  On  T-l  Day  of  the  first  launch  attempt  the  beacon 
failed  and  had  to  be  replaced.  During  terminal  count  of  the  third  launch  attempt 
the  tape  recorder  jammed. 

In  addition  the  vehicle  had  to  be  disassembled  after  each  launch  abort  due  to 
time  limits  on  J-47-l  experiment.  One  extra  disassembly  was  necessary  to 
permit  the  removal  of  J-47-1  experiment. 

The  following  tests  performed  on  Re-entry  Vehicle  4*1. 


FTI 

Test  performed 

Completed 

N/A 

Special  Incoming.  Confidence 

b-ZZ.-bO 

i43.6 

C- Band  Beat  on  System 

b-J4-t>0 

N/A 

Special  I  - 4m 

b-J.'-tiO 

Ml.l 

Telemetry  Systems 

b  -.17-00 

2-U72 

Hangar  Systems  Confidence  Test 

b-  30-00 

N/A 

Shield  Harness 

6-  30  bQ 

N/A 

Spm  lal  J  -4  /  -  £ 

7S60 
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AAo0-0( 

FTI 

r--t  Pt»rfo rrr. *■«! 

D  at  e 

C  o  m  dieted 

24375 

Sensor  Stimulation 

7 -6-00 

N/A 

Special  J -  J2A 

7-T-oO 

N/A 

Special  J  -  32B 

7  - ;  -oO. 

N/A 

Special  J -2 1 

7-8-60 

N/A 

Special  1-43 

i -rt-oO 

N/A 

Special  J- 30- 1 

■  '  ' 

7-8-60 

N/A 

• 

Special  J-30-£ 

• 

7-8-60 

24378 

Pressure  Seal  Test 

•  •  • 

. -12-oG 

N/A 

Special  J-26 

j  ‘ 

7-12-cO 

N/A 

Special  J -27 

7-13-60 

N/A 

Special  J -22 

7-13-bO 

24380 

Final  Acceptance  Test 

7-14-60 

N/A 

Special  Recovery  Monitor  Events 

7-14-60 

24384 

Mating  (or  FAC  Test 

7-14-60 

N/A 

Pad  Checkout  Test 

7- 14-60 

24385 

FAC  Test 

7- IS -60 

24384 

Demating  following  FAC  Test 

7  -  IS  -60 

N/A 

Special  J-22 

7-20-60 

| 

N/A 

Special  J -47-  1 

7-20-60 

24383 

Explosive  Confidence  Test 

!  7-20-60 

24382 

Weight  and  C .  G. 

1  7-20-60 

n*fl  wnwT  to*n*m  ihtvimmikm  Mfiefmt  f*  Mftnttt  mmmi  o#  t *t  wmi  »hii»  »»*  <*  n*  ivm»(«  u*i  m«i  it 
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Date 

FTI  Test  Performed  Completed 


24.384 

Mating  for  Launch  (urn) 

7-21-60 

24386 

T- 1  Day  (Dad  Beacon) 

7-21 -oO 

24384 

Derr.ating  for  Beacon  Charge 

7-21-nO 

23872B 

Beacon  Sub-System  Teat 

7-21 -60 

24384 

Mating  for  Launch 

T-21-oO 

24386 

T -  1  Day  (pm) 

7-21  •  60 

24387 

Launch  Countdown  (Scrubbed) 

7-22-O0 

24384 

Demating  (R/V  Returned  to  Hangar) 

7-22  -  oil 

24383 

Explosive  Confidence  Test 

7-23-nO 

24384 

Mating  for  Launch 

7-24-t.O 

24386 

T-  1  Day  Test 

7  -  2  4  - 1)  0 

24387 

Launch  Countdown  (Scrubbed) 

7 -26-00 

24384 

Demoting  (R/V  Returned  to  Hangar) 

7  -26-tiO 

24372A 

Incoming  Confidence  Test  (partial) 

7-20-nO 

24378 

Pressure  Seal  Test 

7 -2u  -tiO 

N/A 

Special  J-20 

7  -2t<  -t»0 

N/A 

Special  J -42 

7  2  7  -tiO 

N/A 

Special  (Multiplexer) 

7-28  t.O 

N/A 

Special  (Confident  e  1'ent) 

8-2  M) 

N/A 

Special  J-2V 

H  -  1  r>  0 

24378 

Pressure  Seal  Test 

8  -  J  «>0 
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Date 


FT! 

Test  Pe rfo rmed 

Completed 

24380 

Final  Acceptance  Test 

8-3-60 

24333 

Explosive  Confidence  Test 

3-4-bO  . 

24384 

Mating  for  Launch 

3-5-60 

24384 

Demating  for  Removal  of  J-47-1 

3-5-60 

24383 

Explosive  Confidence  Test 

3-6-bO 

24384 

T- 1  Day  Test 

8-7-60 

24387 

Launch  Countdown  (Recorder  Failure, 
scrubbed  Flight) 

8-3-60 

24384 

Demating  to  return  R/V  to  Hangar  for  repair 

8-3-60 

24373 

Telemetry  Systems  Test 

3-3-bO 

24376 

C-Band  Beacon  Systems  Test 

3-4-60 

N/A 

Special  J-29 

8-4-60 

24178 

Pressure  Seal  Test 

3-4  - oO 

24  130 

Final  Acceptance  Test 

3-4  80 

2438  1 

Explosive  Confidence  Test 

3-‘*  oO 

24184 

Mating  for  Launch 

8-10-b0 

24 186 

T-  1  Day  Test 

3-10  -  60 

2418  7 

Launch  Countdown 

3  - 12-80 

Propulsion  System 


The  initial  launch  countdown  wag  terminated  due  to  water  in  the  plug*  at  the 

coaxial  cable  between  plug  b00P5  and  the  augtainer  RCC  accelerometer.  This 

problem  existed  before  start  ot  tin  count  and  a  hold  was  called  at  -  TO  minutes 

to  check  out  a  newly  installed  cable.  Resistance  reading*  indicated  the  problem 

nm  sonsMst  tmnum  amwiM  uncus*  us  mmmm  niimi  m  m  usms  mm  sums  us  mum  a*  us  u«t  mu  u 
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still  existed  and  it  was  noted  water  was  dripping  into  this  area  from  the  pods. 

This  condition  was  corrected  and  no  further  difficulties  from  this  area  were 
encountered  during  subsequent  countdowns. 

The  second  launch  attempt  was  terminated  due  to  a  spurious  vernier  tank.9  re- 
prcssurization  after  an  observer  cutoff.  At  approximately  18  minutes  after 
cutoff  a  spurious  vernier  tanks  repressurization  occurred.  However  only  the 
fuel  tank  lights  on  the  engine  control  apd  engine  test  panels  actuated. 

These  indications  lasted  for  about  Une  minute  but  could  not  be  verified  by  EA 
recordings  since  the  paper  was  being  changed  at'that  time,  however,  a  pressuri¬ 
zation  and  vent  was  indicated  by  F  1288  P,  ISS  Pneumatic  Regulator  Outlet 
Pressure.  A  manual  engine  tank  pressurization  was  performed  and  all  indications 
were  proper.  The  shuttle  valves  in  the  ISS  package  were  checked,  and  the 
pressurization  solenoid  was  leak  checked.  Ail  results  were  proper  and  in¬ 
dicated  that  both  tanks  must  have  pressurized  after  the  launch  attempt. 

Two  mock  countdowns  were  performed  to  see  if  the  spurious  pressurize  vernier 
tanks  (PVT)  signal  would  occur.  No  extraneous  signals  were  noted.  During 
trouble  shooting  the  ISS  package  and  the  engine  relay  box  were  replaced  to 
eliminate  these  components  as  a  source  of  the  problem. 

At  this  time  wiring  revisions  to  the  system  were  made  such  that  the  missile 
system  would  still  give  an  indication  of  spurious  signals  but  these  signals 
would  not  effect  vernier  tanks  pressurization.  A  TVA  was  worked  to  route 
the  hot  side  of  the  ISS  PVT  solenoid  through  the  42"  umbilical  so  that  this 
solenoid  could  not  be  energized  by  the  PVT  relay  output  after  liftoff.  The 
wiring  was  also  changed  so  that  a  PVT  signal  would  come  directly  from  the 
closed  side  of  the  booster  cutoff  relay.  Several  telemetered  measurements 
were  also  added  to  monitor  for  spurious  PVT  signals.  Satisfactory  checks  of 
the  new  circuitry  were  made  prior  to  launch. 

During  investigation  of  the  spurious  PVT  signal  it  was  discovered  that  the  L02 
vent  and. relief  valve  opened  prior  to_  closure  of  the  pressurizing  shuttle  valve, 
when  the  tanks  were  vented.  This  permitted  the  ISS  regulated  supply  to  be 
vented  overboard  through  the  L02  vent  and  relief  valve  for  a  short  period  of 
time  which  resulted  in  fluctuation  of  ISS  regulated  pressure.  It  was  decided 
to  go  "as  is"  with  thib  condition,  howeve^i  *S«  noted  above  the  ISS  package  was 
replaced  before  flight. 

The  following  procedures  were  completed  during  hangar  checkout. 
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Procedure 

Description 

Date 

Completed 

FTF-P-027 

Main  Propellant  and  Hot  Gas  System  Leak 
Check. 

o-29-oG 

FTP-P-025B 

Propulsion  Pneumatic  Control  Leak  and 
Functional  Check 

7  - 1  -oO 

FTP-P-026B 

Vernier  Engine  and  Start  System  Leak  Checks 

7-1 l -oO 

FTP-P-030B 

Head  Suppression  Servo  Controller  Leak  and 
Functional  Check. 

7-13-60 

The  following  procedures  were  completed  at  the  complex. 

Procedure 

Description 

Date 

Completed 

FTP-P-029A 

Pneumatic  Purge  System  Leak  and 

Functional  Check 

7-7-60 

FTP-P-012 

Propulsion  System  Nose  Cone  Separation 
Pneumatic  Leak  Checks 

7-12-60 

FTP-P-006F 

Propulsion  System  Leak  and  Functional 

Check 

7-13-60 

7-19-60 

FTP-P-023 

Propulsion  System  Components  Inspection 
Check 

7-19-60 

FTP-P-014 

Retorquing  Procedure  on  Booster  and 

Sustainer  Gimbaling  Blocks 

7-20-60 

d  -  3-60 

FTP-P-020A 

Post-Firing  Securing  Operations 

7-22-60 

7  -  2 •’)  -(>0 
ft-  i-tiO 


FTP-P-009F  Propulsion  X-l  Day  and  Precountdown  7-22-60 

Operations  7-2S-60 

d-it  -60 
H- 12-60 
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A  A  •  H7 

P ro"  r»? 

0  *  -*  r:yt\  :n 

ID  te 

•  N..n:>  I  *•  **-r; 

FTP-  M-'m.w 

Aitopii  ,1.  ( j  ml, inn;  Integrated  Test 

?-i 

CTP-17H 

FAC  Test 

'  .  [  •  -  •} 

CTP-l  C 

■  Si  G  o  oy  ,*.e:n  l  est 

1  1- 

•  - 1 

C  TP-17H 

FAC  F.-st 

1  -  1  -  Ml) 

FTP-C-Oti  1 

X--  D.iy  P  ri* -itf-i'ii  r.**  s  s  Crick 

S-  1-M) 

1-  r,.MJ 
t-  1  '  '1 


FTP-G-0.il. 


X-l  D.ty  H*;.».Uiiir  s*  Civ-  k 


i  -  .1 1  -  mj 
H-4-i.lJ 
4  -  7  •  r;0 

H  -  1  1  -  fit) 


FTP-G-0.I7  Pri'e-iuntilown  Clici  kt  4-4-'.0. 

i  - 1 : -  to 

Ttrst  Pr»*p  40  »n»i  41  Ijpc.i.il  Computer  Problems  -}  - 1 0  -  f»0 

CTP-17H  L.tiitx  ti  Oiuntiluwn  4-1.1. ml 
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Procedure 

Description 

Date 

Completed 

FTP-T-005 

Bridging  of  Temperature  Transducers 

6-2T-60 

FTP- T - 0 1  7 

Vernier  Engine  Position  Calibration 

6-Z5-oO 

FTP-T-0Z2 

T'd'-t.ietry  Sy  item  Funct.on.il  Check 

o- 30  -  oO 

FTP-T-023 

Telemetry  High  Pressure  Transducer 

Checkout  b-23-oO 

FTP-T-0Z4 

Telemetry  System  Checkout 

o-  Z7 -  60 

The  following  pro 

Procedure 

cedures  weie  completed  at  the  complex. 

Description 

Date 

Completed 

FTP-T-019 

Telemetry  Blockhouse  Compatibility 

7-11-uO 

FTP-T-020 

Telemetry  System  Functional  Check 

7  - 1 1  -  fjO 

FTP-T-008 

Alignment  and  Calibration  of  Engine  Position-  7-1  3-nO 

Transducers 

F  TP-T-0Z6 

Telemetry  System  Readiness  Test 

7- Zl-oO 

,  ,8-4-oC 

8-  lO-oO 

FTP-T-0Z7 

Telemetry  Svstem  Precount  Operation 

7 -22-'. 0 

7- Z5-oO 

8- 8-0O 
B-IZ-fiO 


Missile  Electrical  System 

No  significant  problems  were. encountered  durum  missile  electrical  svstein  testing 

at  AMR. 


The  following  procedures  were  completed  tn  the  hangar. 

Procedure  Description 

FTP-E-033  Inspection  of  Electrical  Disconnects 


Date 

Completed 
o- 17-00 


FTP-E-044  Battery  Fit  Test  0-17- 60 
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Hydraulic  Systems 

The  sustainer  hydraulic  system  hydraulic  oil  did  not  meet  specifications  due  to 
low  viscosity  when  analyzed  prior  to  flight.  The  oil  was  approved  as  acceptable, 
however,  since  viscosity  can  be  expected  to  drop  when  oil  has  been  in  use. 

Mo  other  major  difficulties  were  encountered  with  this  system  during  flight  test 
preparation. 


The  following  procedure  was  completed  in  the  hangar. 
Procedn  re  Description 

FTP-H-005B  Horizontal  Fill  and  Bleed 


Date 

Completed 

7-7-o0 


The  following  procedures  were  completed  at  the  complex. 


Procedure 

FTP-H-002D 

F.TP-H-007 


Description 

Ground  and  Airborne  System  Fill  and  Bleed 
Vernier  Solo  Hydraulic  Accumulator  Installation 


Date 

Completed 
7-1  3-nO 
7  -  1 1  - oO 


FTP-H  -004C 


Airborne  Hydraulic  System  X-l  Day  and  Pre-  8-ld-oO 
count  Operations 


Azusa  System 

During  system  preparation  for  flight,  it  was  discovered  that  Azusa  Canister,  S/N 
731-0044,  had  an  internal  short  in  the  IF  amplifier  due  to  a  pressurization  leak. 

The  canister  was  IR'd  and  was  replaced  with  S/N  731  -0024,  This  canister  indicated 
difficulties  with  the  transponder  in  recovering  on  the  high  frequencies.  Later  check 
by  the  Azusa  ground  station  proved  this  to  be  false,  however,  the  canister  was  re¬ 
placed  with  S/N  7  31-0062,  No  other  difficulties  were  encountered  during  system 
preparation  for  flight. 


The  following  procedure  was  completed  in  the  hangar. 
Procedure  Desc  ription 

27-')2504  Azusa  System  Checkout 


Date 

Completed 

7-2-uO 
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The  following  procedures  were  completed  at  the  complex. 
Procedure  Desc  ription 

FTP-Z-001  Azusa  Blockhouse  Compatibility  Test 


FTP-M-056  Missile  RF  and  Electrical  Readiness  Test 

Con  vair  Propellant  Utilization  System 


Date 


7  -  .  1  -  m) 
1-  }-'■') 


n-  I')-',!) 


System  difficulties  were  encountered  during  the  FAC  Test  when  variations  occurred 
on  the  Error  Demodulator  Output  (EDO)  signal.  It  was  found  the  RF  system  was 
inducing  these  variations  at  the  sandwich  plug  and  also  that  the  accessory  package 
was  inducing  0.3  voit3  into  the  PU  system.  The  accessory  package  was  replaced 
and  the  interference  ceased.  No  other  major  difficulties  were  encountered  during 
flight  test  preparation. 


The  following  procedures  were  completed  m  the  hangar. 


Procedure 
FTP-F-01  8A 
FTP-U-01 6 
FTP-U-026 


Description 

Propellant  Utilization  System  Leak  Check 
Propellant  Utilization  Sensing  System  Test 
Convair  PU  Valve  Angle  Setting 


Date 

Com  pi  eted 
6-25- oO 

6- 29-oQ 

7- 13-pO 


The  following  procedures  were  completed  at  the  complex. 
Procedure  Description 


Date 

CoiTiDleted 


FTP-U-021B 


Alignment  of  Fuel/LOZ  Ratio  Valve 


7-U-oO 


FTP-U-022 


Five  Point  Pressure  Check  of  PU  Error 
Demodulator  Output 


7-21-f.O 

7-21-uO 


FTP-U-024 


Readiness  Check  of  Convair  PU  System 


7-  21  -»<0 

8- 5-  oO 

8-10-t>0 


FTP-U-023B  Functional  Check  of  PU  System 


8-S-pO 

8-10-60 
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l tolddow.n  and  Pcii'  nf  Svstem 

One  the  four  cold  relei,.*  t ^ t -j  performed  in  iccordanie  with  FTP-L-OOuB,  in 
preparing  ‘.he  system  for  Wight  tu&t.  was  satis  factory.  Three  of  the  tests  were  un 
satisfactory  due  to  no  reie  i  .«•  signal  being  recorded  on  the  oscillograph. 

The  following  procedures  were  pertorincii  at  the  looipiex. 

Procedure  Description 


FTP-L-017A 

Launcher  Releasa  System  Functional  and 
Restraint  Teat 

7-6-t>0 

FTP-L-001C 

General  Launcher  Alignment 

7-8-O0 

FTP-L-00HC 

Servicing  Launcher  Arresters 

7  - 1  2  - 1  0 

FTP-L-007D 

Foni  tional  Checkout  Launcher  Stalnh.irig 
and  Launche r  Auxiliary  Frame  System 

7  -  I  s  -  (it) 

FTP-L-OUD 

Launcher  Lines  Leak  Cheik 

7-1  .-i,0 

FTP-L-005B 

Checkout  oi  the  L.u  ni  he  r  Stabilising  System 

7  -  20  -  til) 

FTP-L-OOoD 

Shakedown  for  Launcher  Cold  Release 

7-20-  t)0 

Date 

C  u*i pi  <•»  '-d 
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••  '  'i  tin*  scvi  ru  l.i  i.cli  ilt.-iopt*  o..  Missile  -,i.D.  :.ie  r'l'U'i  Civ  r  > .  i  try  .ai.-pies 
•v«r-  tai'cu  over  .1  period  u;  • j  days  bit  •»■•••:>  5  -l  a..1!  1 ‘J  a.;  l  -0.  i  i< 

r--  ••  ■>  were  .'n. ceptai.le . 


•  1  -•*  (-:  V-'  1 

r J : !  i .  , 

VH'.'.pie 

* '  ‘  ills  •  1 •  »  oi 

Parity 

Pc  rcent 

•l.o 

.*,.•>  Mi... 

Hydro.  arbors 

As  Methane 

ppm 

1 0  ppm 

.  >  .  0  Tot  il  M  a  X 

As  Acetylene 

None 

0.  ■)  Max. 

f  •  •  •  S»‘i».js  II**  1 1  .11! 

.  ■ 

Parity 

P>-  rcent 

(a) 

(tv)  n.  ♦* 

<  *.  >r  Mi.'.. 

Hydrocarbons 

(<-  )  *  '*  •’ 

(a)  None 
[h)  None 
(i  )  None 

I.abrti  .it  tnjj  Oi  1 

Vixinxity 

C*'  »lt  i  st  .  d>  e  x 
•i  J  0U*J  K 

■lb 

<!I.O  it.  14.0 

Kli-.li  point 

>*K 

It,  k 

MsO  Mm. 

V  !  l  •!  Mty  1 1  ill  •-  X 

r  r  1 «  .llornefhvlene 

ll,.<. 

1  0  1 .  o 

•s0  Mm. 

Appe.i  ram  <* 

I’.IM 

C  le  i  r  and  K  ri-e 

Color 

Not  red  ,  td  ..«•  ,  | 
<>i  p  l  p le  dved  . 

Odor 

Pa  n  h 

Char.it  teristu 

.Spec lilt  (ir  ivt  / 

"put0.  !,(tUK 

1  .  P.H 

1 .  P«  k  to  i .  k  ,t. 

Distillation 

"F 

(HI, 

kfv.  0  tn  III.  1 

hnd  point 

"K 

ITI 

l  >  *.  »  Max. 

'A  ati  r 

Pa  s  •» 

Cloudless  i  1  1' 

Non  •  .  til.it  lie 

peri  fill 

.  U00  1 

0.  00.!  Max. 
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i-age  No.  T 
A.v  oU-OO.V 


Hydraulic  Fluid 


Flash  point 

Color 

Viscosity 


Centistokes 

«il  30°F 

Water  by  Distillation  percent 


Red 

8.4* 

Cannot  be  meas¬ 
ured  by  *-p‘  c  . 
method. 


S:v’>  :i.»*  utons 
200  Mm. 

Report 

10.  0  .‘..i.i. 


0.  00- 


Particle  Count 

io  -  20 

21  -  40 
41  -  b6 
66  -  100 
Over  100 


Microns 
Microns 
Mic  runs 
Mic  rons 


1  *80 
>76 
128 
44 

2  particles 
2  fiber*  • 


No  solid  particle 
greater  loan  l  •  8 
micron.-..  ( rum ' 
not  ile lined.  ) 


Fuel  -  HP- 1 

Initial  Boiling 
10  Percent 
50  Percent 
;0  Percent 
End  Point 
Residue 
Loss 

Flash  Point 
Gravity 


°F 

Of 

Of 

°F 

Of 

Percent 
Pe  rcent 

°F 

°AP1 


3d  J 
3  >2 
418 
460 
47^ 
0.8 
0.1 
140 
44 .  I 


Report 
)i>5  -410 
Report 
Report 
S2i  Max. 

1 . 5  Max. 

I .  ->  Max. 

I  10  Mm. 

42. 0  Mm, 


Particle  Count 

10  -  20 
20  -  40 
40  -  10 
80  / 


Mic  rons 
Microns 
Mu  runs 


28«>0 

1040 

t>10 

1  pa  rl  w  le  s 

2  fibers 


No  *, olid  parti* 
greater  t.ian  l  ■ 
n  i*  r*1*.'.  O’ 

not  lel|..e«l,  ) 


None 

Moisture 

,  (■  r low  proc  urement  sp-,  . .  however  -.mi  usity  >  an  be  . 

. .  when  oil  has  been  ,n  use  and  this  value  a,  .  eptabU  . 
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REFERENCE  DOCUMENTS 


Flight  Test  Plan  -  Missile  No.  ObD 


AZ-2  i  -0  3Z 


Ddtti  d  r-.-i  0;>j<  c  ,i..  e  •.  i.i("  i.-STL) 

:  i;  ;  .1  l'.-  .1  Directive  (.'  ['  ..  G) 


ST  L/OR-oO -0000- 0900 
AA  o0 -  003  1 


Addi’ional  reports  which  n  ay  be  referenced  ;or.  f  .rtiier  information  regarding 
this  missile  are  listed  below: 


Report  s 

Convair  -  Astronautics,  San  Diego,  Calif. 

Flight  Test  Evaluation  Report 
AFl‘.  MI)/h  T  L,  Inglewood,  Calif. 

Flight  .Summary  Report 


Approximate  Issue  Date. 
(time  after  test) 


14  Days 


rt  -  1  -  tV  ee  r  s 


AltMA,  CCO 

CCO  ipm.R  Look  Report 

American  Ho  sell  ARMA  Co,  ,  Garden  City,  N.Y. 

Flight  lest  Eva lu.it um  Report 

General  Eb.-itru  ,  I'hiladelphia ,  l‘a. 

Eva  I  .jtion  Report 

teieT. il  Elei  trie  ,  hyraiuse,  N.Y. 

Evaluation  Report  of  Mod  lit 

Inst  rumen!  at  ion  System  With  Missile  t,ti|) 


7-10  Days 


J i)  Days 


JO  Days 


1 1  10  We,ri<s 


CONVAIR  ASTRONAUTICS 


r  U"  .  <  >.  o  i 

A  A  f.O-OO-17 


r-i  •ir.-trv  Rr'  P  n  f  r :  i  i  N  «.  •  •  i i 

T*  in  ii.***  rv  H  F  Pi.  .  i^”  No.  5 .  •  ••  r:  1 1  N  >.  ; 


rvl-n:.-try  j’.i'.t-rv  i,  r:  A  ■>. 

r>  l*  i!.i  try  I'-itN-rv  >1.  n  .V  >  .  i  • 

Tii'dirt rv  luit'Tv  r....  w,  ji-,-,.1.  n...  -.u;  I/..:* 

T ••  lerr.i't  ry  A*  ■■  r  i«*.ry  Pi*  ^  a  »n-  ,  ;m  r :  i  i  *»  • .  ■  ooli  1 


•  lli  ...i.  ->u.  i/. 


i;p.;  C.ot.t  rul  Sv  -'‘•rr.  j 

Gyro  pai  i*  .it*** .  S<‘  ria  I  No.  l/OJ  'll*  J  (ili 

Fi  lt<- r  r.  o  An.;ii;i;>  r  I'u.iyl  >i>n  ii  N  ••  '• 

P rui; rainit!>  r  P  u  i'.i^*- .  r :  > i  “‘ii,  ^ 

i 

■  ')<•  liar;:  !.'• :  !i  .•  .!  >v 


P  ropi*  1 1  a  r.t  Ll  1 1 1  /  at  ;•  oi  .S  v  ■’  **ii.  j'.1'.  *>  N'.  '-i_  - , 


•mi  gnruwaf  rrattimi  lAinAMiiinii  inn  law  lai  Himw  uni  all  iw  Mi  »m>tg  Mi’ll  •.■«>•  nil  wimum  At  'a*  iif.wi.1  it«t  Mil  ;• 
«•(  iic'xan  m  ut  im  i»i  'MaWitvoa  n»  <m  iimiMi  <j»  m  iiwuaii  i<  mi  whii  in  M  ■  m.h«».iio  n»i.n  •»  an  n 


C0NVA1R-ASTR0NAUT1CS 


Page  No.  i a 
AA  60-008? 


m  mtmmm  mm turn  —wnn  rnnciwm  m  mrmm  wm  m  m  warn  mm  m«  nm  mmm  m  m  nm  m  mu  w. 
ue.  mw—  m  mm  m.  m  nmmmmmm  m  m  wuim  m  m  mmtun  m  mm  mtmn  n  m  mmimmm  m  I'wmiu  «*  ua. 


r«M  uiM-i 


f 


Page  No.  10a 
Aa  b0-0087 


C0NVA1R-ASTR0NAUTICS 


page  No.  11a 
AA  60-0087 


J  J  1  J  J 


TM  NONM 


(W  nMMWM  I 


im.  win  m  m  witn  mm  www  m  mtmm  m  i 
»ikno»  m  carrprri  m  tm  mmm  mi  m  mmnmim  i 


‘WIN  IM  tm*  11 
1 1*  wmuM  n  u>. 


raw  MNM 


Page  No.  12a 
AA  60-0087 
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